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(57) Pressure sensitive adhesive 
products or articles having one or 
more release layers and a pressure 
sensitive adhesive layer, said one or 
more release layer comprising a 
poiyolefinlc elastomer having a 
shearing modulus of less than 
2.0 x 10 8 dyne/cm 3 and surface 
wettability expressed in terms of an 



equilibrium contact angle of more 
than 55° with respect to a standard 
liquid, and said adhesive layer being 
composed mainly of a potyacry late. To 
Increase the adhesion between the 
release layer and a backing substrate* 
a reinforcing interlayer may be used. 
As the release layer a mixture of the 
polyoleflfnic elastomer and 
polyethylene maybe used. The release 
layer is then kept In contact with the 
adhesive layer over a given area* to 
form a composite or integral layer 
thereof as by extrusion coating. 
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SPECIFICATION 

Pressure sensitive adhesive products and the method for preparation of the same 

The present invention relates to the pressure sensitive adhesive products having a pressure 
sensitive adhesive layer and one or more release layers. It will be noted that the term "pressure sensitive 
5 adhesive products or articles" as used in this specification includes pressure sensitive adhesive-sheets, S 
tapes or double coated tapes. 

In most cases, the ordinary pressure sensftfve adhesive-sheet or tape is wound upon itself to form 
a roll for many applications. The pressure sensitive bonding agent is then protected by laminating the 
agent to the surface of the sheet or tape opposite to that coated therewith or temporarily Inserting a 
10 release sheet therebetween, 10 
In order to use the sheet or tape, It Is first extended from the roH or the release sheet Is removed; 
however, it is required to provide a release layer, so as to facilitate such extension or removal. 

According to the present Invention there Is provided a pressure sensitive adhesive product having 
one or more release layers and a pressure sensitive adhesive layer, in which a release layer A comprises 
1 5 a poryolefinlc elastomer a having a shearing modulus of less than 2.0 x 1 0" dyne/cm 2 according to 1 5 
JIS K 72 1 3 test surface wettability expressed in terms of en equilibrium contact angle of more than . m 
65* with respect to a standard liquid having a surface tension of 50 dyne/cm and used In JIS K 6768 
test under the conditions of 20 + 1 °C and 65 ±5% RH and a thickness of et least 1 micron, and a 
pressure sensitive adhesive layer F comprising as a main component a polyacfylate, said release layer 
20 being kept in contact whh said adhesive layerover a given area to form a composite or Integral layer 20 
thereof. 

In one embodiment of the present invention there Is provided a pressure sensitive adhesive product 
having one or more release layer and a pressure sensitive adhesive layer. In which a release layer A+c 
has a thickness of at least 1 micron and comprises a resin mixture a+c of a polyoleflnic elastomer a 

26 having a shearing modulus of less than 2.0 x 10* dyne/cm* according to JIS K 72 13 test, surface 26 
wettability expressed In terms of an equilibrium contact angle of more than 65° with respect to a 
standard liquid having a surface tension of 50 dyne/cm and used in JIS K 6768 test under the 
conditions of 20 ± 1 °C and 65 ± 5% RH and a polyethylene c added thereto, and a pressure sensitive 
adhesive layer/ 7 contains a polyacrylate as a main component, said release layer being kept In contact 

30 with said adhesive layer over a gVen area to farm a composite or integral layer thereof. 30 
The present Invention also includes a method of preparing a pressure sensitive adhesive product 
having one or more release layer and a pressure sensitive adhesive layer, which comorlses co-extruding 
a release layer* consisting of a poryolefinlc elastomer a having a shearing modulus of less than 
2.0 x 10* dyne/cm 1 according to Jiff K 72 13 test and surface wettability expressed In terms 

35 of an equilibrium contact angle of more than 65° with respect to a standard liquid having a 35 
surface tension of 50 dyne/cm and used In JIS K 6768 test under the conditions of 20 ± 1 g C 
and 65 ± 5% RH and a resin h forming a retnforclng Interlayer B for Increasing the adhesion 
between a backing substrate and said release layer* such that said elastomer is coated to a 
thickness of at lesst 1 micron, whereby said elastomer a forming said release layer* Is bonded 

40 to said substrate through said reinforcing Interlayer ft and SB W elastomer a forming said release 40 
layer b kept In contact with a pressure sensitive adhesive layer ^ over a given area to form a composite 
or integral layer thereof. 

A particular embodiment of the present Invention provides a method of preparing a pressure 
sensitive adhesive product having one or more release layer and a pressure sensitive adhesive layer, which 

45 comprises co-extrudlng a release !ayer*+o composed of a resin mixture *+<? of a poryolefinlc 46 
elastomer a having a shearing modulus of less than 2J0 x 1 0 6 dyne/cm a according to JIS K 72 1 3 test 
and surface wettability expressed in terms of an equilibrium contact angle of more 65° with respect to a 
standard liquid having a surface tension of 50 dyne/cm and used in JIS K 6768 test under the 
conations of 20 ± 1 °C and 65 ± 5% RH and a polyethylene c added thereto and a resin b forming 

50 reinforcing interlayer 8 for increasing the adhesion between a backing substrate and said release layer 50 
A+c such that said resin mixture a+c is coated to a thickness of at least 1 micron, whereby said resin 
mixture a+c forming said release layer la bonded to said substrate through said resin b forming sajd 
Interlayer, and said release leyeM+c consisting of said resin mixture a+c is kept in contact with said 
adhesive layer Power a given area to form a composite or integral layer thereof. 

55 Following is a description with reference to the accompanying drawings and by way of example 55 
only of methods of carrying the Invention Into effect 
In the drawings: — 

Figures 1 and 1 are sections f conventional pressure sensitive adhesive sheet and tape 
respectively; 

$ 0 Figure 3 Is a schematic section of a conventional double-coated tape having a releas sheet on 60 1 
'one aide of the backing substrate; 

Figure 4 Is a perspective of a roll of the tape of Figure 3; 

Figure 5 b a section of a conventional double-coated tape having a release sheet on both aides; 
Figure 6 Is a perspective of the roll of Figure 5; 
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Figures 7 to 38 are sectional views of typical embodlm nts of pressure sensitive adhesive $ in 
accordance with the present Invention. 

In these drawings, numeral 1 stands for a conventional release layer formed of silicone et^2 for a . 
backing substrate, 3 for a release sheet comprising a substrate having on its one side a release layer I 
5 formed of silicone etc., 4 for a pressure sensitive adhesive layer, 5 for a surface material, and 6 for a 5 
release sheet having on its both sides release layers I formed of silicone etc 

The pressure sensitive adhesive layer In the double-coated tape mayor may not contain a core 
sheet made of Japanese paper, a non-woven backing or a pie stic f lim- 
it will be noted that the double-coated tapes are used not only in the form of a roU as shown in 
10 Figures 4 and 6, but also in the form of a sheet. 10 

In most cases, the aforesaid prior art pressure sensitive adhesive-sheets, tapes and double-coated 
tapes generally employ a silicone-msde release layer. It has been found, however, that the use of 
silicone offers the following problems: — 

(a} When the pressure sensitive adhesive is coated on the release layer during the production of 
1 5 pressure sensitive adhesive -sheets, tapes and double-coated tapes, repelling of the adhesive takes 1 5 
place on the application surface with the result that an unsatisfactory adhesive layer Is obtained. 

it) When the pressure sensitive adhesive usad in the pressure sensitive adhesive sheet has a 
relatively low bond strength, the sheet peels spontaneously from the release layer due to the excessive 
reusability of silicone prior to use. As a result the protective function that the release layer must 
20 originally possess with the respect to the pressure sensitive adhesive layer Is eliminated to such an ' 20 
extent that the surface of the pressure sensitive adhesive Is contaminated. 

(c) With the pressure sensitive adhesive tape. Difficulties are encountered In superposing the tape 
upon itself due to the excesive reusability of silicone, 

(d) With the pressure sensitive adhesive tape, its back (I.e. the release or silicone surface) shows 

25 poor Ink-receptive properties due to Its hydrophobic nature. 25 

(e) A corrugated box or the like a rticJe may be sealed with the pressu re sensitive adhesive tape. 
When a number of such boxes are stacked, however, they are apt to collapse due to the slipping 
property afforded by the back, U. silicone surface of the tape. 

(f) In most cases, the pressure sensitive adhesive used in the pressure sensitive adhesive double- 

30 coated tape is of high coherent strength but relatively low bond strength and hence of excessive 30 

reusability. This leads to ease of peeling of the adhesive layer from the release layer with the result 

that the surface of the pressure sensitive adhesive is contaminated. 

<g) In the pressure sensitive adhesive double-coated tape, it is required that the release property 

be controlled depending upon the purpose so as to provide easy extension end application of the tape. 
35 When use is made of silicone, a releasabtfity-controlllng agent may be added thereto so as to adjust the 3$ 

releasability to a proper level. Even In this case, the releasabilrty Is apt to vary depending upon 

the coating conditions of silicone and with the lapsa of time. 

(h) The pressure sensitive adhesive double-coated tape usually makes use of the thermal setting 

type of silicone for the release layer, although the same is true of the pressure sensitive adhesive sheet 
40 or the like article. However, part of unreacted low-molecular silicone passes easily into the pressure 40 

sensitive adhesive layer, resulting in a lowering of the adhesion thereof. Such a tendency is especially 

pronounced when adjustment of the reteasabflity is required. 

(I) The pressure sensitive adhesive double-coated tape sometimes may be finished such that the 

tape is wound upon itself in a state where Its width is made narrow, thereby forming a tape rolL When a 
45 long tape Is used in this case, a shifting often takes place between the release layer and the adhesive 46 

layer so that the tape rises telescopies II y. As a result it Is difficult to keep the tape roll in the desired 

form. Such a tendency becomes marked as the tape width Is made narrower. 

Besides the silicone as the release layer, use to sometimes made of polyethylene, polyvinyl 

chorlde, polyvinyl acetate, and alkyd resin. Such plastic materials are disadvantageous In that they are 
50 of release coefficient Insufficient for use In the release layer. For example, when such plastic materials 50 

are used In the pressure sensitive adhesive tape having a backing substrata of paper, there Is a tendency 

for the paper to split due to t ha poor release property In the course of extending the tape. Accordingly, It 

Is necessary to Increase the resistance of the paper to splitting. It has also been proposed to reduce the 

contact area of the adhesive layer and the release layer formed of plastic materials other silicone end 
65 having a somewhat great degree of releasability; however, no satisfactory results have yet been 55 

obtained. 

The present Applicants have found that In the pressure sensitive adhesive products or articles, 
such as pressure sensitive adhesive-sheets, tapes and double coated tapes etc., the problems attendant 
with the use of sIBcone are entirely solved by using for a release layer A a polyolef Into elastomer e 

60 having a shearlngmodulus of lass than 2.0 x 1 0* dyne/cm 1 and wettability expressed In terms of an 60 
equilibrium contact angle of more than 66° with respect to a standard liquid having a surface tension of 
50 dynafcm and used according to JIS K 6768 in place of the silicone and mploying e pressure 
sensitive adhesive composed mainly of potyecryletea for a pressure sensitive adhesive layer kept In 
contact with the release layer A 

65 The release layerX may thus afford a satisfactory adhesive application surface causing no 65 
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repelling and that, due to Its proper degree of releasablllty, exhibits better superposable. ink-reception 
end non-slipping character istcs without offering problems such as spontaneous peeling of the pressure 
sensitive adhesive sheet from the release layer prior to use. When this release layer Is used In the 
pressure sensitive adhesive double coated tape, there Is obtained a stable release property that Is hardly 
5 influenced by the coating conditions and the lapse of time without presenting problems such as 5 
spontaneous peeling of the pressure sensitive adhesive layer from the release layer prior to its use. In 
addition, when the adhesive* In the pressure sensitive adhesive layer come in contact with the release 
layer, neither lowering of the adhesion nor deviation take place therebetween. 

In some cases, the release layer may be coated onto a backing substrate by extrusion, ff the 

10 backing substrate Is formed of a potyolefln film, e polyester film or a metal foil, then a satisfactory 1 0 

degree of adhesion Is obtained between the release layer and the substrate: however, the backing 
substrate such as paper or fabric is often found to exhibit poor adhesion relative to the release layers 
coated by extrusion. As a result of exhaustive studies made on the method for applying the release layer 
A Le., for coating It onto the substrate by extrusion for the pu rpose of solving this problem, it has been 

1 5 made clear that the problem can be eliminated by providing a step for simultaneous co-extrusion of a 1 5 
resin material b forming a reinforcing interta ye r B for Increasing the actoesJon relative to the substrate In 
addition to the step of forming the release layer A of the polyolefinic elastomer a. In this case. It Is 
required that the co-extrusbn coating be effected such that the pressure sensitive adhesive layer F 
composed mainly of potyacrylates comes in contact with the polyolefinic elastomer a, and that the 

20 polyolefinic elastomers be coated onto the substrate through the reinforcing Interlayer B. 20 
In other words, the present Invention Ts characterised by a specific combination of the polyolefinic 
elastomer a forming a release layer in the pressure sensitive ad heslve sheet or tape or at least one of the 
release layers in the pressure sensitive adhesive double coated tape and having a shearing modulus and 
wettability as defined In the foregoing with the polycarylate forming a main part of the pressure 

25 sensitive adhesive layer F to be in contact with the release layer A 25 
When forming the release layer ,4, the co-extru sion coating of the release layers and the 
interlayer B may be effected at the same time to obtain a more unique product. 

Figures 7 and 8 are enlarged sections I views of the pressure sensitive adhesive sheets having a 
release layer A according, to the present Invention, and figures 9 and 1 0 are similar views of the pressure 

30 sensitive adhesive tapes. Figures 7 and 9 illustrate the embedments wherein no reinforcing interlayer B 30 
Is needed, whereas Figures 8 and 10 are those wherein the Interlayer £ is required to improve the 
adhesion between the release layers and the substrate II. 

Rgures 11 to 22 are enlarged sectional views of typical embodiments of the pressure sensitive 
adhesive double coated tapes having a release layer/ according to the present Invention. Figure 1 1 

36 illustrates the pressure sensitive adhesive double coated tape Including a double faced release sheet 35 
having on its both sides the release layers ^ according to the present Invention, which Is designed 
such that, when St is wound upon Itself to form a rott. the release layers A are kept in contact ' 
with both sides of the adhesive layer F so as to achieve the specific combination in accordance 
with the present Invention, That is to say; this figures is an enlarged sectional view of the adhesive 

40 tape in which the substrate II is coated on Its both sides with the release layers/ comprising ' 40 

the polyolefinic elastomer a alone, the open side of one of said layers being coated with the 
poryacryiate-based pressure sensitive adhesive layer F. Figure 1 2 shows the pressure sensitive 
adhesive double coated tape Including two release sheets each having on its one side a release layer A 
which Is designed such that the release layers A are kept In contact with both sides of the pressure 

45 sensitive adhesive layer F so as to achieve the specific combination in accordance with the present 45 
invention. Namely. Figure 1 2 is an enlarged sectional view of the double coated tape in which the 
substrate II is coated on Its one side with the release layer / comprising the polyolefinic elastomer a 
alone, and In which the layer/ is kept in contact with both skies of the polyacrylate-based pressure 
sensitive adhesive layer F. 

50 Figure 1 3 Illustrates the pressure sensitive adhesive double coated tape comprising a backing 50 
substrate II having on hs both sides release layers, one being a release layer/ according to the present 
Invention and the other being a silicone release layer i. which tape Is designed such that, when It is 
shaped Into a roll, one side of the pressure sensitive adhesive layer F comes In contact with the release . 
layer / and the other side Is in contact with the silicone release layer I. Thus. Figure 1 3 is an enlarged 

55 sectional view of the dou ble coated tape in which the substrate II is coated on its one side with the 55 
release layer/ and on the other side with the silicone release layer I to form a release sheet, and In 
which the release layer/ in the release sheet comes In contact with the polyacrylate-based pressure 
sensitive adhesive layer F. 

Figure 1 4 illustrates the pressure sensitive adhesive double coated tape prepared by allowing a 

60 release layer/ according to th present invention to come in contact with one side of a pressure oO 
sensitive adhesive layer F and a silicone release layer I to come In contact with the iher side. Thus, this 
figure Is an enlarged sectional view of the double coated tape in which the release layer / comprising a 
polyolefinic elastomer a alone and coated ont one side of a backing substrate 11 la allowed to come In 
contact with one side of the polyacrylate-based pressure sensitive adhesive layer F and the silicone 

65 release layer 1 f rrned on the other side of the substrate II Is allowed to be In contact with the other side 65 
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of the layer f. Figure 1 5 Is a similar vfew of Figure 1 3, pr vlded that the pressure sensitive adhesive 
layer of Figure 1 3 is composed of an integral layer VIII comprising the polyacrytate layerfand a non- 
polyacrylate lay r IV, and that th silicone layer I Is permitted to be in contact with the non-po/yacry/a te 
layer IV. Figure 1 6 is a similar view of Figure 14, except that the pressure sensitive adhesive layer F of 
5 Figure 14 is formed of an Integral layer VIII comprising the polyacrytate layerFanda non-polyacrylate 5 
layer IV, and that the silicone layer I is permitted to be in contact with the non-polyacrylate layer IV. 

Figure 1 7 Is a similar view of Figure 1 1 , provided that a reinforcing fntertayer B is provided 
between a release layer* according to the present Invention and a backing substrate II. 

Between Figures 1 8 and 1 2, Figures 19 and 1 3, Figures 20 and 1 4, Figures 21 and 1 5 and Figures 
10 22 and 1 8, there are the same relationships as between Figures 1 7 and 11; Figures 18 4 19, 20 f 21 and 10^ 
.22 are enlarged sectional views similar to the corresponding views. 

In the drawings, the reference marks have the following means 
A: Release layer comprising polyolefinlc elastomer alone 
F: Potyacrylate-based pressure sensitive adhesive layer 
1 6 ill: Release sheet wherein the substrate is coated on Its side with the release tayer * according to the 15 

present Invention 
B: Reinforcing Interlayer 

V: Release sheet wherein the substrate is coated on Its side with release layer* according to the 
present invention through reinforcing Interlayer B according to the present invention 
20 VI: Double faced release sheet wherein the substrate is coated on its both Bides with release layers* 20 
according to the present invention 
VII: Release sheet wherein the substrate Is coated on hs one side with release layer* of the present . 

invention and on the other side with silicone release layer I 
VIII: Pressure sensitive adhesive layer composed of polyacrylate-based pressure sensitive adhesive 
25 layer F and non-polyacry late-based pressure sensitive adhesive layer IV 25 

IX: Double faced release sheet wherein the substrate Is coated on its both sides with release layers* 

according to the present invention through reinforcing interlayer B of the present Invention 
X: Double faced release sheet wherein substrate II is coated on its one side with release layer B of 
the present invention through reinforcing interlaying B of the present invention and on the other 
30 aide with silicon e re lease layer I 30 
XVIII: Non-polyacryfate-based pressure sensitive adhesive layer 

As a release layer in the present invention, use is made of the polyolefinlc elastomer a having a 
shearing modulus of less than 2*0 x 1 0* dyne/cm* that Is determined at 23 ± 2°C and 50 ± 5% RH 
according to JIS K 72 1 3 test and surface wettability expressed in terms of an equilibrium contact angle 
35 of more than 55° relative to a standard liquid having a surface tension of 50 dyne/cm used in 35 
JIS K 6768 test The reason for placing limitation on the sheering modulus and the wettability Is based 
on the following facts found as a consequence of Investigations made on the relationship between the 
reusability of the pressure sensitive adhesive products and the physical properties of the polyolefinlc 
elastomer a which forms the release layer*. 
40 1 . The lower the shearing modulus of the poiyolefinic elastomer a which forms the release layer, 40 
the higher the reusability wld be. 

2. The larger the contact angle to the surface of the polyoJefinich elastomer a relative to a liquid, 
the higher the releasability wlM be. 

3. The poiyolefinic elastomer a which excels In releasability is that having a shearing modulus of 

45 less than 2.0 x 10* dyne/cm 2 and surface wettability expressed In terms of an equilibrium contact angle 45 
of more than 55° relative to a standard liquid having a surface tension of 50 dyne/cm and used in 
JIS K 6768 test Satisfactory are other characteristics required for the release layer in the pressure 
sensitive adhesive tape or sheet such as pressure sensitive adhesive coating-, ink receptib)*- and non- 
slipping characteristics. This elastomer also affo/ds to the release layer in the pressure sensitive 

50 adhesive double coated tape various characteristics required therefor, such as pressure sensitive 50 
adhesive coating characteristic, stable releasability and characteristic features that the release layer has 
no adverse influence on the pressure sensitive adhesive and a shifting of the adhesive layer from the 
release layer hardly takes place. 

Since the pressure sensitive adhesive layers and the release layer in the double coated tape come 

55 in contact with each other over two areas, the method for using such a tape is more complicated than 55 
that for using a pressure sensitive adhesive sheet or tape. For this reason, full explanation will be given 
to the pressure sensitive edheslve double coated tape of the present invention. 

In the double coated tape, the pressure sensitive adhesive layer Is sandwiched between two 
release layers and comes In contact therewith. 

60 Unlike the pressure sensitive adhesive double coaled tape; on the other hand, the ordinary 60 
pressure sensitive adhesive tap has a constructional unit comprising a release layer/backing 
substrate/pressure sensitive adhesive layer system with the adhesive layer being brought In close 
contact with the substrate on hs one side. This tape sticks merely t an application surface on the other 
side since the adhesion properties are produced only by the side. 

65 That Is to say, the pressure sensitive adhesive double coated tape Is different from the ordinary 65 
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pressure sensitive adhesive tape in that the former exhibits adh sion on both sides of the pressure 
sensitive adhesive layer and can, therefore, stick to an application surface on two surfaces. 

In using the pressure sensitive adhesive double coated tape in an ordinary manner, one release 
layer is first peeled from the pressure sensitive adhesive layer which is kx turn applied onto an 
5 application surface X. and the other release layer is then stripped from the adhesive layer which is in 5 
turn applied onto another application surface V. In most cases, a somewhat great peel force should 
frequently be exercised between the other release layer and the adhesive layer. Application of such a 
peel force, which Is characteristic of the pressure sensitive adhesive double coated tape, is not 
encountered In the use of the ordinary pressure sensitive adhesive tapes. 

to Especially when the core sheet b made extremely thin or removed so as to render the pressure 1 0 

sensitive adhesive layer thin, a film strength of the adhesion layer Is so small that unless both release 
layers are largely different h releasabilfty from each other, it is Impossible completely to peel them from 
the adhesive layer. In this case, one of the release layers should have a proper level preferably 
somewhat greater level of reusability, although the other release layer may be formed of the silicone 

1 5 designed for use In the conventional release paper. 1 5 

Thus, h Is often required that one surface of the release layer in the pressure sensitive adhesive 
double coated tape be of smaller releasabllity while the other surface be of larger reusability. When 
use is made of the conventional silicone for the release p8 per, especially the silicone added with a 
release-controlling agent, there are still some problems such aa the aforesaid (g) and <h). 

20 In the prior art pressure sensitive adhesive double coated tape, the silicone added with a release- 20 
controlling agent b used for the surface to frhich a somewhat great level of reusability is provided. 
However, difficulties are encountered In obtaining a properly adjusted level of releasabllity. In addition, 
an unreacted low-molecular part of the silicone passes easily Into the pressure sensitive adhesive layer, 
resulting in a lowering of the adhesion. , 

25 Furthermore, polyethylene, polyvinyl chcride, Teflon" (Registered Trade Mark) or the like material 25 
are sometimes used for the surface to which a somewhat greater level of releasabllity te provided In 
place of the silicone added with a release-controlling agent. Due to the somewhat greater level of 
reJeasabifity however, there Is a fear that the adhesive layer tears in peeling the release layer from the 
adhesive layer upon adhering to an application artlcleXeven though the contact area between 

30 them is reduced. In some cases, the adhesive layer is not transferred to the application article. 3 0 

and when the article Xls a sheet of paper, the paper itself may tear. 

In this case, a composite layer comprising the release layer kept in contact with the pressure 
sensitive adhesive layer according to the present Invention Is provided to the surface having a 
somewhat greater Jw»l of releasabiCty and the prior art silicone is used for the surface having a smaller . 

35 level of releasabllity, whereby a difference in the releasabllity between both surfaces fs properly 35 
; adjusted and ap Ideal pressure sensitive acfrtesive double coated tape can be prepared, which 
tape suffer* no lowering of the adhesion. 

the present Invention has been found to be most effective in the case where very thin core sheet 
is used. This is because the pressure sensitive adhesive layer is of extremely low film strength. 

40 The release layer according to the present Invention Is usually applied to the surface to which a 40 
somewhat greater level of releasabilfty Is provided. 

When two release layers to be In contact with the pressure sensitive aotosrve layer are formed of 
the poryolefinic elastomer a according to the present Invention and the adhesive layer Is formed 
of the polyacrylate-based pressure sensitive adhesive f, It has been found that the release property 

45 is controlled to a proper degree without causing repelling to occur during the coating of the 45 
pressure sensitive adhesive and the adhesion to the adhesive layer to drops as In the case of 
using silicone as the release layer, thus resulting in the preparation of an Ideal pressure sensitive 
adhesive double coated tape. 

It has also been found that this tendency Is pronounced especially when the polyacrvtate-based 

BO pressure sensitive arJhesive /is of high cohesion but of low bond strength. 50 
The pressure sensitive adhesive double coated tape is often finished such that Its width Is narrow 
to meet the desired purpose and/or the economical requirements. In the conventional pressure sensitive 
adhesive double coated tape using the release layer formed of silicone, a shifting is prone to take place 
between the adhesive layer and the release layer to cause the tape to rise telexcoplcally, so that ft 

55 collapses even upon receiving a slight Impact Thus, It Is very difficult to make a tape roll having' 55 
considerable length. However, It has been found In the present Invention that no substantial shifting 
occurs between the adhesive layer and the release layer, and that since no shifting Is caused between 
the adhesive layer and the release layer in a tape roll having a considerable length but a smaller width, 
the tape roll will hardly collapse. 

60 Thus, it has been found that the present Invention renders it possible to wind a tape having a 60 
considerable length but a smaller width upon itself to form a tape roll, save the amount of tape used 
as compared with the prior art make Improvements In w rkability and bond the tape to a small spot 
When p Vethylene, polyvinyl chloride, Teflon" (Registered trade Mark) or the like material are 
coated as the release layers ont both surfaces, some problems such as unfavourable stretching of the 

65 tape from a tape roll, tearing of the release sheet or destruction of the adhesive layer arise due to the 65 
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great r lease properly in addition to the problems associated with the application thereof to the surface 
which requires a somewhat greater level of reusability. Accordingly J t Is virtually required to provide 
excessively increased strength to the release sheet or the adhesive layer, or Increase the thickness 
thereof a level higher than required. As a result, when such a tape is applied to an application surface of 
6 a film ora sheet of paper the application surface neither looks fine externally nor can clearly be printed 5 
due to the fact that the tape is very thick. In addition, such a tape has a high production cost 

The poiyolefinic elastomer a used as the release layer In the pressure sensitive adhesive products 
may be a polymer or a mixture of two or more polymers. In ejther case, It Is Important that the shearing 
modulus is less than 2.0 x 1 & dyne/cm 2 , and that the surface wettability expressed in terms of an 

10 equilibrium contact angle with respect to a standard liquid Is more than 55°, said Kquid having a surface 10 
tension of 50 dyne/cm and used In JIS K 6768 test. The poiyolefinic elastomers that meet the 
requirement! as defined just above Include ethylene-alpha olefin copolymers having a density of 0.80 
to 0.90 g/cm', a melting point of lower than 80°C, a brittle temperature of lower than -70°C according 
to ASTM D 746 test and a hardness of lower than 70 according to JIS K 6301 test In this connection, it 

1 5 should be noted that the ethylene-alpha olefin copolymers free from the physical properties as defined 1 1 5 
just above, for Instance those having a brittle temperature of no less than -70° C or a melting point of 
no less than 80°C exhibit considerably poor releasabUity and is, therefore, practically useless. 

. The ethylene-alpha olefin copolymers used in the present invention include copolymers; 
comprising two or more alpha olefins such as ethylene, propylene, 1 -butene. 1-pentene, 3-methyl-1- 

20 butene, 1-hexane, 3-methy^1^ntene ^ 4-memyl-1-penteneetc, r ora mixture thereof. Among others. 20 
preferred are a random copolymer of ethyle no- 1 -butene and a copolymer of ethylene/propylene or a 
mixture thereof. 

In addition to the above-mentioned components, the poiyolefinic elastomers a according to the 
present invention may contain polyolefln waxes and olaflnlc copolymers having a crystallinfty of less 

25 than 3096 and graft-modified by unsaturated carboxy lie acids or their derivatives without departing from 25 
the ranges as above defined on the shearing modulus and surface wettability. As the poryoleffn waves, 
use may be made of wax obtained by polymerization of ethylene or propylene or wax obtained by 
thermal cracking of ethylene or propylene. As the olefin copolymers having a crystallinfty of less then 
30%, mentioned are copolymers comprising two or more alpha olefins such as ethylene, propylene, 1* 

30 butene, 1-pentsne,3-methyl-1-butene, 1-hexane,3-methyM-pentene,and 4-methyM-pentone,or a 30 
mixture thereof, said copolymers being graft-modified by unsaturated carboxyllc acids or their 
derivatives. 

In addition to the above-mentioned components, the poiyolefinic elastomers a may further contain 
dyes, pigments, weathering stabilisers, thermal stabilisers, anti-blocking agents, lubricants, antt-statfc 
35 agents, plastkisers, crosslinkers etc, without departing from the ranges as defined on shearing modulus 36 
and wettability in the present invention. 

The pressure sensitive adhesive layer used In the present Invention is limited to the pressure 
sensitive adhesive /composed mainly of a polyacrytate. The reason for placing limitation on the kind of 
adhesives is based on the following facts found as a result of Investigations made on the relationship 
40 between the release property of the poiyolefinic elastomer a and the kind of pressure sensitive 40 
adhesive*. 

(1 ) The release effect of the poiyolefinic elastomer 0 varies largely depending upon the kind of 
pressure sensitive adhesives. 

(2) A markedly satisfactory release property that the poiyolefinic elastomer a possesses Is obtained In 

46 a combination thereof with the pressure sensitive adhesives composed mainly of a poryacrylate. 45 

(3) No satisfactory release effect is obtained in a combination of the elastomer a whh other pressure 
• sensitive adhesives, or natural rubber- or vinyl ether-based pressure sensitive adhesives, the latter two 

being widely used. 

The poryacrylate-based pressure sensitive adhesive fused in the present Invention, which contains 

60 as a main components polyacrylic acid ester, may be comprised of a polyacrylate abne or a mixture 50 
thereof with less than 25% of a vinyl monomer such as a vinyl acetate, vinylidene chloride, 
methacrylate, acrylic acid, methacryllc acid etc. As the poiyacrytates, esters of methyl, ethyl, butyl, 2~ 
ethylhexyi etc. are generally used. If required, the polyacrytate-based pressure adhesive / may contain 
tacklfiers, plasticisers, fillers, resistance-to-aging agents, cross-links, inorganic or organic fibers and the 

55 'ike substances. 55 
The backing substrate used In the present Invention includes, for example, paper, non-woven 
fabric, cloth, "Cellophane" (Registered Trade Mark), non-stretched and (unraxialJy or blexlalry) stretched 
polymer films, or metal foils or a composite system thereof. 

The pressure sensitive adhesive layer ^ in th pressure sensitive adhesive double coated tape of 

60 the present invention may or may not contain a core sheet When neofth tw groups of 00 
release/adhesive systems per unit of the pressure sensitive adhesive d uble coated tape Is based on the 
present Invention, the surface of the pressure sensitive adhesive layer according to the present Invention 
may be formed f the adhesive f composed maTnly of the poryacrylfc acid ester, whereas the opposite 
surface may be constructed of adhesives not containing the polyacrylic acid ester as a main component 

65 The core sheet which may be used in the present invention Is formed of paper, non-woven fabric, cloth, 05 
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non-stretched and (umaxJalry or blaxialry} stretched polymer films and expanded sheets there f, metal 
foils, in rgenic fiber sheets, carbon fiber sheets, m tal fiber sheets or a composite system thereof. 

According t one embodiment, the release layer A comprising the polyolefinlc elastomer e Is first 
formed on a backing substrate In a conventional manner. For example, the elastomer a may be dissolved 
5 in a solvent such as toluene or benzene followed by mechanical coating such as roll, bar or air-knife 6 
coating, or It may be heated In the absence of any medium to form a hot melt which is in turn coated as 
such or by extrusion. It should be noted that the drying temperature In the mechanical coating and the 
temperature up to which the elastomer Is heated In the absence of any medium are preferably less than 
290°C in view of the decomposition of the polymer, 
1 0 The aspect (ill of the present invention will now be explained in detail. When the paper substrate is 1 0 
coated at a temperature of less than 290°C by extrusion, the adhesion of the elastomer a to the paper 
substrate Is often sufficient In this case, St is possfale to bond the polyoleflnic elastomer a to the paper 
substrate by providing an additional step of previously coating the side of the substrate on which the 
elastomer Is to be applied with a component which shows good adhesion to the elastomer and paper, 
16 for example, a copolymer of potethytene or ethylene/acrylic acid, an ethylene copolymer of 15 
ethylene/acryJate etc.; however, such a problem can successfully be solved by simultaneous co- 
extrusion of the release layer A and the reinforcing intertaver B for increasing the adhesion between, 
the layeM and the substrate. It Is then required that the co-extrusion be effected such that the layer/4 Is 
located on the intertaver disposed on the substrate. 

20 As the resin material b forming the fntarlayerS, use Is preferably made of polyethylene derivatives 20 
such as low-density polyethylene, ethylene acrylic acid copolymers, ethylene acrylate copolymers or 
sonomers. These resin materials are preferably coated by extrusion at a temperature of 260° to 330°C In 
view of the adhesion-improving effect the extrusion processing etc In a word, the co-extrusion is 
preferably effected such that the side of the polyoleflnic elastomer a forming the release layer A Is 

25 maintained at a temperature of less than 290°C, while the side of tha resin b forming the reinforcing 25 
interiayerfl Is maintained at a temperature of 260 to 330°C. This ensures that good release property 
and satisfactory adhesion relative to the substrate are obtained at the same time. It wW be undarstooa 
that the thickness of the films coated, Le. the layers A and B Is preferably 10 to 40 microns In total. 
The thickness of the release layer to be formed is an Important factor that greatly influences its 

30 release property and must therefore, be at least one micron. With the release layer having a thickness 30 
of less than one micron, ft is impossible to obtain good reusability although the layer may provide a 
morphologically uniform film. 

According to the present Invention, the pressure sensitive adhesive layer F is then formed to _ 
prepare the pressure sensitive adhesive products. In case of the pressure sensitive adhesive tape, the pressure 

35 sensitive adhesive fls coated on the release layer A or the surface of the substrate opposite thereto) 35 
dried and shaped into a tape roll. The pressure sensitive adhesive sheet Is prepared by applying the 
pressure sensitive adhesive / cttrectly on the release layer/4 In the release sheet or on a surface material 
followed by drying and laminating another surface material or release sheet to the resultant mass. The 
pressure sensitive adhesive double coated tape may be prepared by various methods depending upon 

40 the coating equipment and purpose, for instance, by applying the pressure sensitive adhesive /one or 40 
two release layers and winding It upon Itself to form a tape roll upon drying, or applying the adhesive / 
" on one of the release layers followed by drying, optionally laminating a core material onto said one 
release layer, optionally applying an additional amount of the adhesive ton the core material and upon 
drying, winding it upon itself to form 8 tape roll. 

45 ' It should be understood that the pressure sensitive adhesive t is preferably of the emulsion or hot- 45 
melt type, and may be appled in known manner The pressure sensitive adhesive of the emutstion type 
may be applied by mechanical coating such as roll bar or air knife coating, wheareas that of the hot- 
melt type may be applied by hot-melt coating. Preferably, the adhesive Is dried at 90 to 1 30°C 
The pressure sensitive adhesive articles may be prepared by previously applying the pressure 

60 sensitive adhesive / on separate release paper end upon drying, transferring the resulting paper to the 50 
surface material In the pressure sensitive adhesive sheet of the present Invention, the surface of the 
backing substrate opposite to that coated with the release layers, or the surface of the release layer of 
the double coated tape. In this case, the pressure sensitive adhesive layer /Mn the double coated tape 
prepared In this manner may Include therein a plastic or non-fabric core sheet. Such transferring may be 

55 carried out In various fashion depending upon the coating equipment and purpose. 55 
The aspect (ili) of the present Invention will now be explained in detail. It has already be 
ascertained that the problems attendant with the use of silicone can substantially be solved by 
employing the pofyoleffnlc elastomer alone as the release layer; however, there are still some problems 
to soh/e. That is to say, the poryoiefinic elastomer a which is Independently used as the release layer is 

60 disadvantageous in that: 00 
(al It is poor In heat resistance; 

(b) its satisfactory release property has a tendency toward dropping due t h eat aging ; and 

(c) It provides a coated film having a strength Insufficient for use In the release layer. 

When the polyolefinlc elastomer Islnd pendentiy used, some problems are encount red In 
65 processing the pressure sensitive adhesive products during the production thereof, these problems 65 
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being concretely referred to as below: 

id) Using extrusion coating so as to apply the release layer on the substrat often causes blocking t 
occur between the chill roll of an extrusion Isjninator and the resin to be coated by extrusion. This 
- results in difficulties being encountered In processing of the products. 
5 (e) The release layers may be formed on both sides of the substrate In the course of manufacturing the 5 
pressure sensitive adhesive double coated tape' The double-faced release sheet having the release 
tavern on Its both surfaces may t^en be reeled so that one release layer is permitted to be in contact with 
the other release layer, tf both release layers are formed of the polyolefinic elastomer In this case, 
blocking will be apt to take place between both release layers, 

10 As a consequence of extensive studies carried out for the purpose of eliminating the aforesaid 1 0 
problems, it has been found the t the problem (b'l associated with the prior art can virtually be settled by 
using for the release layer a resin mixture (a + c) of a polyethylene c with the po lyoSefinic elastomer a 
having a shearing modulus of less then 2.0 x 1 0* dyne/cm* according to JISK 7213 test and surface 
wettability expressed in terms of an equilibrium contact angle of more than 66° with respect to'a 

1 5 standard liquid having a surface tension of 60 dyne/cm and used in JiS K 6766 test, and employing for 15 
the adhesive layer the pressure sensitive adhesive /composed mainly of poh/acrylates. 

It has now been found that a desired level of releasabilHy between a low-density polyethylene and 
the pofcolefinlc elastomer a can easily be obtained by adjustment of a ratio of the polyolefinic elastomer a 
to the polyethylene c added thereto, said level being not Inexpensively attained on a technical scale In 

20 the prior art Surprisingly, It has been found that a combination of the polyolefinic elastomer a with the 20' 
polyethylene c at a predetermined ratio has a synergistic effect to maintain the release property to such 
a higher level that could not be attained by separate use of polyolefinic elastomer a and the 
polyethylene c. The aforesaid problems (a' $ d — a') that could not be solved by use of the polyolefinic 
elastomer a alone are found to be settled by a mixture of the elastomer a with the polyethylene c for the 

25 release layer. Another feature of the release agent (a + c) of the present invention is that h can be 25 
prepared at very low cost, but It still possesses virtually the seme release property as that of silicone. It 
has unexpectedly been found that the aforesaid synergistic effect renders it possible to use a mixture of 
the elastomer a with the polyethylene c for one release surface having a lower degree of reusability; In 
other words, sufficient differences In the releasablJrty between both release surfaces are also attained by 

30 using said mixture in place of silicone. Namely, a difference in the reieasaWGty between bod} release 30 
surfaces can be controlled by varying a ratio of the pofyoleflnlo elastomer a to the polyethylene c added . 
thereto, thus permitting preparation of the pressure sensitive adhesive double coated tape free from all 
the problems as discussed hereinbefore. 

It will be noted that the polyolefinic elastomer a/polyethylene c mixture may be applied on one 

35 release surface having a lower degree of releasa Wllty, while the polyolefinic elastomer a alone may be 35 
applied on the other release surface having a somewhat higher degree of releasabilHy. 

ki some cases, the pofyacrylate-based pressure sensitive adhesive f has a particularly high 
coherent strength but a low bond strength. In this case, satisfactory results are obtained by applying on 
one release surface having a lower degree of reusability the polyolefinic elastomer a alone and 

40 applying on the other release surface having a somewhat higher degree of releasabi lity the elastomer 40 
a/polyethylene e mixture at a varied mixing ratio. 

Detailed explanation wil I now be given to the aspect (Iv) of the press nt Invention. 
When the backing substrate Is paper, cloth or the like material, poor adhesion Is obtained between 
the substrate and the release layer A composed of the polyolefinic elastomer a and formed thereon by * 

45 extrusion coating as discussed hereinbefore Accordingly' H was required that the resin forming the 45 
reinforcing Interlayer B be simultaneously coated thereon by co-extruslon, The same Is true of the case 
where the elastome r a/polyethylene c mixture Is applied on the paper or cloth backing. In other words, 
the adhesion between the substrate and the release layer Is slightly improved but la still poor. 
In order to make a good bond between the release (aver [A + c) and the backing, extensive 

50 investigations were carried out with respect to the method for applying the release layer 14 + c>, l.e. '50 
coating It onto the backing by extrusion. As a result It has been found that this can also be achieved by 
simultaneous oo-extruston coating of the resin b forming the reinforcing interlayer B for increasing the 
adhesion between the release layer 14 + c) and the backing, In this case, it Is a prerequisite that the co- 
extruslon be effected such that the pofyacryfate-based pressure sensitive adhesive / be kept In contact 

55 with the resin mixture (a + c), and the latter be coated onto the backing through the reinforcing * 55 

Interlayer A 

That Is to say, the present invention underlies the fact revealed with respect to the polyolefinic 
elastomer a as well as the additional fact as mentioned Just above, and is further characterised in that 
the resin mlxtur (a + c) of the polyethylene c with the polyolefinic elastomer a having a predetermined 
60 shearing modulus and predetermined surface wettability Is used f r the release layer, and thai the 60 
pressure sensitive adhesive layer F Is limited t that comprising polyacrylates as a main component 

An ther feature of this aspect according to the present invention Is that more unique products are 
obtained by co-extrusion coating of the release layer {A + c) and the reinforcing Interlayer B during th 
formation of the former. 

65 Figures 23 to 38 are enlarged sectional views of typical embodiments of the pressure sensitive 65 



9 



GB 2 039 785 A 9 



adhesive products having a release layer/t + c comprising a polyolefinic elastomer/polyethylene 
mixture a + c according to the present invention. 

Figures 23 and 24 are enlarged sectional views of the pressure sensitive adhesive sheets having a 
release layers 4- C according the present Invention, and Figures 25 and 26 are similar views of the 
6 pressure sensitive adhesive tapes. Figures 23 and 24 Illustrate the embodiments wherein no reinforcing 5 
interiayer 5 is needed, whereas figures 25 and 26 are those wherein the interiayer* is required to 
improve the adhesion between the release layer and the substrate II. 

Figures 27 to 38 are enlarged sectional views of typical embodiments of the pressure sensitive 
adhesive double coated tapes having a release layer A + C according to the present Invention, Figure 27 

1 0 illustrates the pressure sensitive adhesive double coated tape Including a double faced release sheet ' 1 0 
having on its both sides the release layers A + C according to the present Invention, which Is designed 
such that when it is wound upon itself to form a roll the. release layers A + C are kept in contact with 
both sides of the adhesive layer F so as to achieve the specific combination in accordance with the 
present Invention. That Is to say, this figure is an enlarged sectional view of the adhesive tape in which 

1 5 the substrate II is coated on its both sides with the release layers/* + c comprising the polyolefinic \ 5 
elastomer/polyethylene mixture 3 + c, the open side of said layers being coated with the polyacrytate- 
based pressure sensitive adhesive layer F, Figure 28 shows the pressure sensitive adhesive double 
coated tape Including two release sheets each having on Its one side a release layer /t + C, which Is ' - 
designed such that the release lave tA + C are kept In contact with both sides of the pressure sensitive 

20 adhesive layerf so as to achieve the specific combination in accordance with the present invention. 20 
Na mery, Figure 28 is an enlarged sect ions iVlew of the double coated tape in which the substrate 1 1 Is on 
Its ona side with the release layer.4 + C comprising the polyolefinic elastomer/poryethyiene mixture 
& + c and in which the layers A + C are kept In contact with both sides of the poryacrylate-based 
pressure sensitive adhesive layer F. 

25 Figure 29 illustrates the pressure sensitive adhesive double coated tape comprising a backing 25 
substrate II having on Its both sides release layers, one being a release layer/* + C according to the 
present Invention and the other being a silicone release layer I, which tape is designed such that, when 
h is shaped into a roll, one side of the pressure sensitive adhesive layers comes in contact with the 
release layer A + C and the other side Is In contact with the silicone release layer L Thus, Figure 29 Is an 

30 enlarged sectional view of the double coated tape In which the substrate II Is on Ks one side with the 30 
release layer and on the other side with the sIRcone release layer I to form a release sheet and In which 
the release layer in the release sheet comes in contact with the polyacry late-based pressure sensitive 
adhesive layer F. 

Figure 30 Illustrates the pressure sensitive adhesive double coated tape prepared by allowing a 

35 release layer/1 + C according to the present invention to come in contact with one side of a pressure 35 
sensitive adhesive layer F and a silicone release layer I to come In contact with the other side. Thus, this 
figure Is an enlarged sectional view of the double coated tape in which the release layer/ + C 
comprising a polyolefinic elastomer/polyethylene mixtures and coated onto one side of a backing 
substrate II is allowed to come In contact with one side of the poryacrylate-based pressure sensitive 

40 adhesive layer F and the s&lcone release layer I formed on the other side of the substrate 1 1 Is allowed to 40 
be in contact with the other side of the layer/- Figure 31 Is a similar vtewof Figure 29, provided that the 
pressure sensitive adhesive layer of Figure 29 Is composed of an Integral layer VIII comprising the 
poryacrylate teyerf and a non-polyaciylate layer IV, and that the silicone layer I Is permitted to be in 
contact with the non-polyacrytate layer IV. Figure 32 b a similar view of Figure 30, except that the 

45 pressure sensitive adhesive layer F of Figure 30 Is formed of an integral layer VHI comprising the 45 
polyacrylate layer F and a non-polyacrylate layer IV, and tha t the silicone layer I is permitted to be in 
contact with the non-polyacrylate layer IV. 

Figure 33 is a similar view of Figure 27, provided that a reinforcing Interiayer 8 is provided 
between the release layer/t + C according to the present Invention and a becking substrate II. 

50 Between Figures 34 and 28, Figures 35 and 29, Figures 36 and 30, Figures 37 and 31 and Figures 50 
38 and 32, there are the same relationships as between Figures 33 and 27; Figures 34, 35, 36, 37 and 
38 are enlarged sectional views similar to the corresponding views, 
In the drawings, the reference marks have the following meaning: 
* A+C; Release layer comprising polyolefinic elastomer and polyethylene mixture 

55 F: Polyacrylate-based pressure sensitive adhesive layer . 55 
XJ: Release sheet wherein the substrate II Is coated on Its one side with the release layer/* + C 

according to the present Invention 
B: Reinforcing Interiayer 

XII: Release sheet wherein the substrata II is coated on Its side with release layer/t + c according to 
60 the present Invention through reinforcing interiayer B according to the present invention 60 

XIII: Double faced release sheet wherein the substrate II Is coated on Its both sides with release layers 

A + c according to the present inv nt'ion 
XIV: Release sheet wherein the Substrate II Is one Its one side with release layer A + c of the present 
Invention and on the other side with silicone release layer I 
65 VIII: Pressure sensitive adhesive layer composed of polyacrylate-based pressur sensitive adhesive 65 
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layer Fend non-palyacfylate-basad pressure sensitive adhesive layer IV 
XV: Double faced release sheet wherein the substrate II Is coated on its both sktes with release layers 
A + c according to the present invention through reinforcing mteriayer 8 of the present invention 
XVI : Double faced release sheet wherein substrate II is coated on Its one side with release layer 4 + C 
6 of the present invention through reinforcing interlayer B of the present invention and on the other 5 

side with silicone release layer I 
IV: Non-poryacry late-based pressure sensitive adhesive layer. 

According to the aspect (i?i] of the present invention, the polyotefinic elastomer a having a 
shearing modulus of less than 2.0 x 10' dyne/cm' (J IS K 721 3) and surface wettability expressed In 
1 0 terms of an equilibrium contact angle of more than 55° <J!S K 6768) is used as a main component for 10 
the release layer a, and the polyethylene c used as a secondary component These components are 
mixed together to form a resin mixture a + c that serves as the release layeM + c. 

The polyotefinic elastomer a having a shearing modulus and an equilibrium contact angle that do 
not fail under the range as defined above possesses unsatisfactory reusability. The smaller the 
1 5 shearing modulus and the greater the contact angle, the higher the reusability will be. Accordingly, It la 15 
suitable to use the above-defined polyolefinlc elastomers as described hereinbefore in connection with 
the aspect where the polyolefinlc elastomer a is used alone. Thus, the polyotefinic elastomer a used in 
the aspect (ili) may be of the same composition as described hereinbefore. 

The polyethylene c used as a secondary component for the release layers + c according to the 
20 aspect (ill) of the present invention Is suitably a polyethylene having an average molecular weight of 20 
greater than 1 0,000 and a density of 0.9 1 to 0.97 g/cm J , A polyethylene having a smaller average 
molecular weight Le. so-called polyethylene wax is not suitable since H provides a coating film of poor 
strength and Is lacking In heat resistance. 

The polyethylene c may be a low- or high-density polyethylene; however, preference is given to 
25 the low-density polyethylene since ft excels In release W II ty, processabltlty, etc. 25 
The polyethylene c added to the polyolefinlc elastomer a is preferably a polyethylene having a melt 
index very close to that of the latter. The ratio of the polyolefinlc elastomer a to the polyethylene c 
added thereto may be chosed according to the purpose, and is preferably In the range of 60 : 20 to 
20 : 80. The relationship between the mixing ratio and the properties, inter alia, the extrusion coating 
30 property of the release layer is mentioned below. 30 
(1 J As the amount of the polyolefinlc elastomer a Increases, the release property Increases, amounts of 
the maximum value and approaches to that of the polyolefinlc elastomer a. 

(2) The amount of the polethylene c Increases with rises in heat resistance. 

(3) Hie release property of the polyotefinic elastomer a/polyethylene c mixture In a mixing ratio of 

35 around 50; 50 is not Influenced by heat aging. 35 

(4) The amount of polyethylene c Increases with rises in strength. 

(5} As the amount of the polyethylene c Increases, blocking Is substantially reduced during the 
extrusion coating with resulting increases in processed! Ilty. 

In accordance with the aspect (Hi) of the present invention, the potyacrylate-based pressure 

40 sensitive adhesive f is exclusively used as the pressure sensitive adhesive layer as in the case where „ 40 
only the poiyolefinJo elastomer a Is used. The reason for exclusively using the polyacrytate-based sensitive' 
adhesive Is based on the facts found as a consequence of studies made on the relationship between the 
kind of pressure sensitive edhesJves and the release property of the relea se layers — c comprising a 
mixture of the e Kastom er 0 with the polyethylene c. 

45 (1 ) The release property varies largely depending upon the kind of pressure sensitive adhesive*. 45 

(2) The pressure sensitive adhesive s based on natural rubber or vinyl ether provide releasabfflty by far 
lower than do the mixture of the polyolefinlc elastomer e with the polyethylene c. 

(3) The satisfactory release property that the mixture possesses is particularly obtained In the case of 

using the pressure sensitive adhesive f based on potyacrylatss. ' 

50 The same referred to hereinbefore also holds In this aspect For example, the pressure sensitive 50 
adhesive layer Fin the pressure sensitive adhesive double coated tape of the aspect (110 according to 
the present Invention may or may not contain therein a core sheet When one of the two groups of 
release A + c/adheslve F systems per unit of the pressure sensitive adhesive double coated tape is . 
based on the present Invention, the surface of the pressure sensitive adhesive layer according to the 

55 present Invention may be formed of the adhesive f composed mainly of the polyacrylic acid ester, '55 
whereas the opposite surface may be constructed from adheslves not containing the polyacrytates. The. 
core sheet which may be used In the present Invention Is formed of paper, non-woven fabric cloth, non- 
stretched and (untaxla Jly or biaxlalty) stretched polymer films and expanded sheets thereof, metal foils* 
inorganic f&er sheets, carbon fib r sheets, metal fib r sheets or a composite system thereof. 

50 Concrete embodiments of the aspect (in) uslno. a resin mixture of the poryoleflnic lastomeraand 30 
the polyethylene c will now b explained in deta il. According to this a spect, the polyethylene c Is first 
added to the poly leflnlo lastomer a by tho conventional methods including, .g., the use fa tumbler. 
The release layer/* + c Is then formed on the substrate by means of, more particularly extrusion coating. 
Th temperature at which the release layer 4 + c b formed. !«e* the temperature of the resin extruded Is 

65 preferably in a range of 200— 290°C rather than a range of 290 to 330°C adapted in the conventional 35 
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method. ThJs Is because the release property of the release layer A + c is closely correlated to the 
extrusi n temperature, and the lower the extrusion temperature, th m re excellent the release property 
will be. 

- The aspect (iv) of the present invention will now be explained in detail. When the release layer 
5 A + c comprising a mixture of the polyotef inlc elastomer a and the polyethylene c Is coated onto a s 
substrate at a temperature of 200 to 290 P C, the reinforcing Intertayer B may or may not be used. Such 
an Interiayer Is used In case of a paper or cloth substrate, but is not necessary for the case where a 
polyolefinic film, a polyester film or a metsl foil Is used as the substrate. When the paper or cloth 
substrate is directly coated by extrusion with the release layer/* + c, extremely unfavourable adhesion 

10 between the release layer end the substrate isobtained; however, such a problem can successfully be 1 0 
settled by simultaneous co-extrusion of the release layer A + c and the reinforcing interiayer 8 for 
improving the adhesion between the release layer and the substrate, as described In connection with 
the case where the polyolefinic elastomer a Is exclusively used. 

It will be noted that the concrete conditions for the provision of the Interiayer 8 to the resin 

1 S mixture a + c \s here omitted since they are quite Identical with those for the case where the polyolefinic 1 5 
elastomer a Is Independently used. 

Turning now to the aspect (lii), It is required that the thickness of the release layeM + c be on the 
order of at least 1 micron? With the release layer having a thickness of less than one micron, it to 
Impossible to obtain good reieasa Wlity although the layer may provide a morphologically uniform film. 

20 it will be noted that the methods and conditions for forming the pressure sensitive adhesive layer JF 20 

so as to prepare the pressure sensitive atf&sive sheets, tapes or double coated tapes are here omitted 
since they are quite identical with those for the case described in connection with the aspect using the 
polyolefinic elastomer a alone. 

The present Invention will now be described with reference to the accompanying examples. 

25 Unless specifically stated in the following examples, the shearing modulus was measured under 25 
the conditions of 23 ± 2°Cand 50 ± 596 RH according to JIS K 7213 test and the equilibrium contact 
angle was done with respect to a standard liquid having a surface tension of 50 dyne per on and 
{Comprising a liquid of formaldehyde and ethylene glycol monoethyl ether mixed at a volume ratio of 
00.7 to 9.3 and employed according to JIS K 6768 test 

30 EXAMPLE 1 30 
A release layer composed mainly of an ethylene^ -butene random copolymer having a shearing 
modulus of 5.7 x 1 0 ? dyne/cm 3 and wettability expressed in terms of an equilibrium contact angle of 
64° was extruded and coated to a thickness of 30 microns onto a sheet of low-density polyethylene- 
coated paper on the release layer side {sample SI This sample was then coated on its release layer skJe 

35 with polyacrylate-based pressure sensitive adhesive of the emulsion type (solid content: 40%) usually 35 
adapted for use in the pressure sensitive adhesive sheets by means of a 75 micron applicator bar. The 
resultant sample was tot alone at room temperature for 20 seconds and was observed to determine the 
repeliency of the adhesive. As a result it was found that a jgood pressure sensitive adhesive film free of 
any repeliency was obtained. 

40 Comparative Example 1. 40 
With respect to the release sheet lor orcfinary pressure sensitive adhesive sheets in which silicone 
(cross linked dimethyl slloxane) is used as the release layer (sample T), the coating properties of the 
adhssrves were examined according to Example 1. As a result it wasfound that unsatisfactory pressure 
sensitive adhesive films having a greater degree of repeliency were formed. 

45 EXAMPUEZ 45 
A sheet of paper coated with polyacrylate-based pressure sensitive adhesive having a relatively 
large bond strength {hereinafter referred simply to as the adhesive -coated paper p which was found to 
have a tackiness of 540 g/1 0 mm INXP.) measured according to JIS Z 1 523) was laminated to the 
surface of the release layer of sample S obtained in Example 1 by means of a rubber roller to form a 

50 pressure sensitive adhesive sheet Thereupon, this sheet was let alone for 24 hours at 20°C and 6536 ' 50 
RH under a pressing load of 1 00 9/cm, and was estimated on Its releasabllity be measuring the peel 
strength thereof at 20«C, 65% RH, a peel angle of 1 80° end a peel rate of 1 0m/mln. 

EXAMPLE 3 

A sheet of paper coated with natural rubber-based pressure sensitive adhesive having a relatively 
55 large bond strength (hereinafter referred simply to as the adhesive-coated paper having a tackiness of 65 
2B0 g/1 0 mm (N.T.'P.)) was used In place f the adhesive-coated paper/? to form a pressure sensitive 
adhesive sheet and then measure the releasabilrty thereof according to Example 2. 
Comparative Example 2. 

A sheet of paper coated with polyacrylate-based pressure sensitive adhesive having a relatively 
60 smafl bond strength (hereinafter referred simply to as the adhesive-coated pa per r having a tackiness of 60 
280 g/mm (N.T.P.)) was used in place of the adhesive-coated paper p of Example 2 to form a pressure 
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sensitive adhesive sheet and then estimate the releasabllity thereof according t the method of Example 



EXAMPLE 3 

The adhesive-coated paper q was laminated to the surface of the release layer of sample T 
6 prepared according to Comparative Example 2 to form a pressure sensitive adhesive sheet which was in 5 
turn estimated on Its reusability according to the method as mentioned above* 

EXAMPLE 4 

A release layer containing as a main Ingredient a copolymer of ethylene7propyiene having a 
shearing modulus of 2,0 x 1 0 7 dyne/cm 1 and an equilibrium contact angle of 70° was coated to a 
1 0 thickness of 30 microns onto a sheet of low-density polyethylene-coated paper on the polyethylene 1 0 
side. Thereafter, the adhesive-coated paperp was laminated to form an adhesive sheet which was then 
estimated on Its reusability according to the aforesaid method. 

EXAfWLES 

The adhesive-coated paper q was employed in place of the adhesive-coated paper p to toon a 
1 5 pressure sensitive adhesive sheet Thereafter, its releasabllity was estimated acconSng to the aforesaid T5 
method. 

Comparative Example 4. 

The adhesive-coated paper r was employed in place of the adhesive ^coated paper p of Example 4 
to form a pressure sensitive adhesive sheet. Thereafter, this sheet was estimated on ha releasabllity 
20 according to the aforesaid method. 20 
Comparative Example 5. 

The adhesive-coated paperp was laminated to a paper-backed adhesive tape base containing as a 
release layer a low-density polyethylene having a shearing modulus of 5.1x10* dyne/cm 2 and an 
equilibrium contact angle of 62° to form a pressure sensitive sheet which was then estimated on its 
25 mleasabiflty according to the aforesaid method 25 

The results of Examples 2 to 5 and Comparative Examples 2 to 5 are summarised in Table 1 . 
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EXAMPLE 6 

Several samples J, K, L, M and N having differing shearing moduli! were selected from potyotefinfc 
elastomers composed mainly of ethytene/alpha-olefin copolymers, and applied as release layers having 
a thickness of 30 microns onto sheets of polyethylene coated paper on their polyethylene surface by 
5 means of extrusion coating (extrusion temperature: 260«C). Thereafter, each of the resulting products 
was laminted on Its release layer surface with a sheet of polyacrytate-based pressure sensitive 
adhesive-coated paper (tackiness: 500 g/10 mm according to JIS 2 1 523) to form a pressure sensitive 
adhesive sheet which was than estimated on Its releasability according to the aforesaid method. 
The results are set_forth in Figure 39. 

10 EXAMPLE 7 

Release layers prepared from a potyoleflnlc elastomer composed mainly of an ethylene/propylene 
copolymer and having an equilibrium contact angle of 72, 69 or 68 D was coated to a thickness of 30 
microns onto a sheet of polyethylene-coated paper, said elastomer having a shearing modulus of 
2*10* dyne/cm*. Thereafter, the reusability was examined In the same manner as In Example 5. 
15 Comparative Example 9. 

A release layer having an equilibrium contact angle of 53° was prepared In the same manner as In 
Example 7, and estimated on its releasability. 

The.resuhs of Example 7 and Comparative Example 6 are set forth fn Table 2. * . 

TABLE 2 

Equilibrium contact Releasability 
Angle (Peel Strength) 

***«*>\*7 72; 69% 68- ® 1 40 a /20mm®180 °170 

Comparative 

£x ' g S3* X 910 

20 EXAMPLE 8 

The same polyotefinic elastomer as in Example 7 was applied onto the polyethylene-coated paper 20 
by means of solution coating, and dried at 1 50°C for 2 minutes to form a release layer havfng a 
thickness of 6 or 22 microns. Thereafter, such a layer was estimated on their reusability In the same 
manner as m Example 6, 
25 Comparative Example 7. 

The releasability of a release layer having a thickness of 0,4 microns was determined in the same 25 
manner as In Example 8. . 
The results of Example 8 and Comparative Example 7 am shown In Table 3, 

TABLE 3 

Thickness of Release Releasability 
Uyer (Peel strength) 

EX. S 22 290 g/20mn 

5 450 

Comparative 

Ex.7 0.4 980 



30 EXAMPLE 9 30 
A release layer composed mainly of an ethylene-1 -butene random copolymer having a shearing 
modulus of 5.7 x 1 0 T dyne/cm 1 and wettability expressed in terms of an equilibrium contact angle of 
64° was applied to a thickness of 30 microns onto a sheet of low-density polyethylene-coated paper on 
the poryethylene side by means of extrusion coating. Thereafter, the emulsion type of polyacrylate- 

35 based pressure sensitive adhesive was applied in an amount of 50 g/m* (solid content), and dried at 35 
1 10°C for 1 minute to form a pressure sensitive adhesive tape. Assessments were mad on the 
extensibility as well as Ink receptfble, superposab! and non-slipping characteristics of this tape. The * 
results are shown In Table 4. 
Comparative Example 8. 

40 A release layer f silicone (crossflnked d (methyl polyslloxane) was applied to a thickness of 0.5 40 
microns onto a sheet of low-density polyethylene-coated paper on the polyethylene side. Thereafter, the 
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method of Example 9 was repeated to form a pressure sensitive adhesive tape, which was estimated on " 
its varous characteristics. The results are shown In Table 4. 

TABLE 4 

Superposable |nk-receptlble Non-slipping 
Extensibility Property Property property 



@ ® 

X X 
Repelling of 
Ink occurs 



EXAMPLE 10 

5 Example 9 was repeated to form a tape, provided that In place of the polymer composed mainly 6 
a random copolymer of ethylene- 1 -butene use was made of a polymer composed mainly of a mixed 
system of an ethylene/propylene copolymer and ethylene- 1 -butene random copolymer and having a 
shearing modulus.of 3 x 10 7 dyne/cm 4 eno; wettability expressed In terms of an equilibrium contact 
angle of 67°. The tape was tested and the same results as described In Example 9 were obtained 

10 EXAMPLE 11 10 
The release layer of the same composition as described In Example 1 and the reinforcing Interlayer 
comprising low-density polyethylene were simultaneously co-extruded and coated onto a sheet of paper 
of high quality (weight: 60 g/cm a ) providing a backing substrate In the pressure sensitive adhesive sheet 
by means of 3 co-extruder to form a release sheet of a release layer/reinforcing Intertayer/substrate 

1 5 system. The resin forming the release layer was extruded at a temperature of 270°C prevailing at the 1 5 
outlets of die lips of the extruder, and the resin forming the reinforcing interlayer extruded at 31 0°C. The 
release layer and the interlayer were coated to a thickness of 1 5 and 20 microns, respectively. 
Thereafter, a sheet of paper to which the pressure sensitive adhesive based on polyacrylates had been 
coated was laminated to the sheet for the formation of a pressure sensitive adhesive sheet as shown In 

20 Figure 8. This sheet was allowed to stand for one day at 20°C The release sheet was strapped by hand 20 
-from the adhesive sheet The result showed that the release sheet could satisfactorily be peeled from 
between the pressure sensitive adhesive layer and the release layer without causing the substrate and 
the interlayer to be separated or segregated through voids from the interlayer and the release layer, 
respectively. 

25 Comparative Example 10. 25 
With the use of a single extruder, the same resin for the release layer es described in Example 1 1 
was coated by extrusion onto the same substrate as in Example 1 1 to form a release sheet of a release 
layer/substrate system. The extrusion temperature was 270°C, and the coating thickness was 25 
microns. Thereafter, the method of Example 1 1 was repeated to prepare a pressure sensitive adhesive 

30 sheet which was then subjected to a handseling test The result revealed that the substrate was 30 
separated or sogra gated through voids from the release layer so that the release sheet could not 
favourably be peeled from between the release layer and the pressure sensitive adhesive layer. 

EXAMPLE 12 

Example 8 was repeated except that a polyethylene film was used as the backing substrate In 
35 place of a sheet of polyethylene-coated paper fo prepare a pressure sensitive adhesive tape having the 35 
properties substantially equivalent to those of the tape of Example 1. 

EXAMPLE 13 

Use was made of a resin mixture consisting of 50 parts by weight of the poryolefln ic elastomer (Le. 
a polymer composed mainly of an ethylene/propylene copolymer having a shearing modulus of 

40 2.0 x 1 0 7 dyne/cm 2 , an equilibrium contact angle of 70°, a densfty of 0.88 g/cm', a brittle temperature 40 
of less than -70 4 C and a melting point of 38° C and manufactured and sold by Mitsui Seklyu Kagaku 
K.K. under the trade name Tafmer PO 1 80) and 50 parts by weight of a low-density polyethylene 
having a shearing modulua of 5.1 x 1 0 1 dyne/cm* end a density of 0.9 18 g/cm a . said polyethylene 
being manufactured and sold by Mitsubishi Yuka K.K. under the trade name Ecalon LK — 30. This 

45 mixture was coated by extrusion to a thickness of 30 microns onto a sheet of polyethylene-coated paper 45 
serving as a backing substrate to prepare a release layer. Thereupon, the pressure sensitive adhesive 
based on polyacrylates was applied to the layer to form a pressure sensitive tape. Evaluation was then 
made on the extensibility, superposable property, ink-receptlble property and non-slipping property of 
the tape as well as the peel strength of the tape back. The res its are summarised In Table 5 to be given 

50 hereinafter. 60 



Ex. 9 O ® 



Comparative 
Ex. 8 
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EXAMPLE 14 

Only the polyolefinic elastomer of Example 1 3 was extruded end coated onto a backing substrate 
et260°Ct form a release layer. Thereafter, the m thod of Example 13 was repeated t prepareatape 
which was then examined on Its properties. The results are set forth In Table 5. 
5 Comparative Example 11. 5 
Only the low-density polyethylene of Example 1 3 was extruded and coated onto a backing 
substrate at 260°C to form a release layer. Thereafter, the method of Example 1 3 was repeated to 
prepare a pressure sensitive adhesive tape with its properties being summarised in Table 5. 
Comparative Example 1 2. 

10 After providing a silicone release layer onto the surface of polyethylene substrate of Example 13 10 
the method of Example 1 3 was repeated to prepare a similar type with its properties being given in 
Table 5- 

Comparative Example 13. 

« c ^ To prepar * f slmllar tap€ according to Example 1 3, pressure sensitive adhesive based on natural 

1 5 rubber was used in place of that based on polyacrylates. For the properties of the tape, see Table 5. 1 6 

EXAMPLE 15 

A resin mixture of 75 parts by weight of the polyolefinic elastomer— Tafmer PO 1 80 and 20 parts ' - 
by weight of a high-density polyethylene having a density cf 0.967 p/cm* (manufactured and sold by 
Showe Yuka KX under the trade name Showiex F 6 1 20V) was prepared to produced a pressure 
20 sensitive adhesive tape according to Example 1 3. For the properties thereof, see Table 6. 20 

EXAMPLE 16 

A resin mixture of 50 parts by weight of the polyolefinic elastomer {i.e. a polymer having a 
shearing modulus of 5.7 x 10 7 dyne/cm 1 and an equilibrium contact angle of 64« and composed mainly 
° f a " ^ h ^ne-1 ; butene copolymer) and 50 parts by weight of a low-density polyethylene commercially 
25 available from Mitsubishi Yuka KX under the trade name Yukalon LK 30 was prepared to form a 26 
pressure sensitive adhesive tape according to Example 1 3. For the properties thereof, refer to Table 5. 
Table 5 shows the results of Examples 1 3 to 1 6 and Comparative Examples 1 1 to 1 3. 
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• EXAMPLE 17 

With the aid of a co-extruder, the same resin a, + c forming the release layer as described in 
Example 1 3 and the resin composed of a low-density polyethylene and forming the reinforcing 
Interlayer* were simultaneously coated onto a sheet of paper of fine quality serving as a backing 
5 substrate to prepare a release sheet of a release layer/reinforcing Interlayer/substrate system. The resm 5 
a, + c was extruded at a temperature of 270°C prevailing at the outlet of die lips of the extruder, and 
thB resin for the reinforcing interlayer extruded at 310°C The release layer A* + c and the reinforcing 
tntertayer were coated to a thickness of 10 and 20 microns, respectively. Thereafter, a sheet of 
polyacrylate-coated paper was applied to prepare a pressure sensitive adhesive sheet as shown In 

1 0 Figure 24. This sheet was allowed to stand for one day at 20°C, and was subjected to a hand peeling 1 0 
test m which the release sheet was peeled by hand. The release sheet was found to be satisfactorily 
peeled from between the adhesive layer and the release layer/*, + c without causing tha substrate and 
the interlayer to be separated or segregated through voids from the interlayer and the release laver 
respectively. ' 

1 6 Comparative Example 1 4. 1 & 

Using a single extruder, the resin a, + c for the release layer as described In Example 1 7 was 
extruded and coated onto the same sheet substrate as that of Example 1 7 to form a release sheet of a 
release layer/t, + c/substrate system. The extrusion temperature was 270°C, and the coating thickness * " 
was 30 microns. Thereupon, the method of Example 1 7 was repeated to prepare a pressure sensitive 

20 sheet which was then subjected to a hand peeling test. The test result Indicated that the release sheet 20 
could unfavourably be peeled from between the adhesive layer and the release layer A t + c due to the 
fact that a separation took place between the substrate and the release layer, 

EXAMPLE 18 

To prepare a pressure sensitive adhesive tape with Its properties being virtually equivalent to those 
28 of the tape obtained in Example 13. Example 1 3 was repeated except that a polyethylene film was used 25 
in place of a sheet of polyethylene-coated paper. 

EXAMPLE 19 

To obtain a pressure sensitive adhesive double coated tape having two release layers on Its both 
surfaces, the polyoleflnlc elastomer was co-extruded and coated to a thickness of 25 microns onto both 

30 sides of a sheet of paper having a polyethylene coated on Its both skies (hereinafter referred to as the 30 
polyethylene double coated paper) at an extrusion temperature of 265°C to prepare two release layers, 
said elastomer being a polymer containing as a main component an ethylene/propylene copolymer 
having a shearing modulus of 2,0 x 1 Q 7 dyne/cm 1 , an equilibrium contact angle of 70°, a density of 
0.88 c/cm J , a brittle temperature of lower than -70°C and a melting point of 38°C and commercially 

35 available from Mrtsul Sekiyu Kagaku K.K. under the trade name Tafmer PO 1 80, 35 
Onto the surface one of the release layers was applied a polyacryfate~based pressure sensitive 
adhesive of the emulsion type for the double coated tape to form a pressure sensitive adhesive double 
coated tape. The adhesive layer used then contained a sheet of Japanese paper (weight; 1 2 g/cm*) 
acting as a core sheet 

40 With respect to one of two groups of the release layer/adhesive layer systems that were first 40 
peeled from each other, evaluation was carried on t on the extensibility of the tape, the peel strength, the 
changes In the peel strength with the lapse of time end the Influence that the release layer has on the 
adhesive layer as to the adhesion therebetween (hereinafter referred to as the residual adhesion). The 
results are summarised in Table 6. 

46 EXAMPLE 20 

To prepare a similar tape. Example 1 9 was repeated except that the polyoleflnlc elastomer was 
used as the release layer, said elastomer being a polymer containing as a main component a random 
copolymer of ethytene-1 -butene having a shearing modulus of 5.7 X 1 0* dyne/cm 2 and an equilibrium 
contact angle of 64°. For the properties thereof, see Table 8. 

60 EXAMPLE21 so 
To prepare a pressure sensitive adhesive double coated tape having two release layers kept In 
contact with both surfaces of a pressure sensitive adhesive layer, use was made of a resin mixture of 60 
parts by weight of the polyolelinic elastomer (i.e. a polymer containing as a main component an 
ethylene/propylene copolymer having a shearing modulus of 2.0 x 10' dyne/cm J , an equlltorium 

55 contact angle of 70°, a density of 0.88 g/cm\a brittle temperature lower than -70°C and a melting 65 
point of 38°C and commercially available from Mitsui Sekiyu Kagaku K.K. under the trade name Tafmer 
P0 1 80, and 60 parts by weight f a low-density polyethylene having a shearing modulus of 6.1 x 10 1 
dyne/cm 2 and a d nsrty f 0.9 1 8 g/cm 1 and commercially availabl from Mitsubishi Yuka K.K. under the 
trade name Yucalon LK-30. This mixture was extruded end c ated to a thickness of 25 microns onto 

60 both surfaces of a sheet of polyethylene double coated paper serving as a backing substrate to form 60 
release layers. T the surface of one of the release layers was applied the pressure sensitive adhesive 
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based n polyacrylates to provide a pressure sensitive adhesive layer. The resultant pressure sensitive 
adhesive double coated tape was wound upon Itself to form a tape roll. 

It should be noted that the pressure sensitive adhesive layer thus formed contained a sheet of 
Japanese paper (weight 12 g/cm 2 ) es a core sheet 
. 5 With respect to one of two groups of the release layer/adhesive tayer systems that were first 6 
peeled from each other, evaluation was carried out on the extensibility of the tape* the pee! strength, the 
changes in the peel strength with the lapse of time, and the residual adhesion. For the results, refer to 
Table 6* 

EXAMPLE 22 

10 To prepare a similar tape, Example 21 was repeated except that use was made of a resin mixture 10 
consisting of 80 parts by weight of the polyolefinlc elastomer— Tafmer PO 180 and 20 parts by weight 
of a high-density polyethylene having a density of 0.957 g/cm 1 and commercially available from Showa 
SeWyu K.K. under the trade name Showlex F 6 1 20 V. For the properties of the tape, see Table 6. 

EXAMPLE 23 

15 To prepare a slmltertape. Example 21 was repeated except that use was made of a resin mixture —15 
of 60 parts by weight of the polyolefinlc elastomer (I.e. a polymer containing as a main component a 
random copolymer of ethylene- 1-butene having a shearing modulus of 5.7 x 10* dyne/cm* and an 
equitbrium contact angle of 64* and 40 parts by weight of a low-density polyethylene commercially 
available from Mitsubishi Yuka K.K. under the trade name Yucalon LK-30. For the properties of the 

20 obtained tape, see Table 6. 20 
Comparative Example 15. 

Only the low-density polyethylene of Example 2 1 was extruded and coated onto the substrate at 
260 9 C to form release layers, and thereupon a similar tape was prepared according to Example 21 . For 
the properties of the tape, refer to Table 6* 

25 Comparative Example 1 6. 25 
After a silicone release layer for release pape r was applied to the polyethylene substrate of 
Example 1 9; a similar tape was prepared according thereto. For the properties thereof, see Table 6. 
Comparative Example 1 7. 

A silicone release layer added with a release-controlling agent was applied to the polyethylene 

30 substrateofExample21.AsimilartapewaspreparedaccofdlngtoExample21 with Its properties being 30 
set forth In Table 6* 

Comparative Example 18. 

To prepare a similar tape, Example 21 was repeated except that the pressure sensitive adhesive 
based on natural rubber was used in place of that based on polyacrylates. For the properties of the tape, 
36 see Table 6. j35 
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Note 1: The release layer was peeled fr m the pressure sensitive adhesive layer at a peel rate of 10 to 
50 mm/mln to determine a degree of extension and observe the ccurrence of splits In the substrate. 
Note 2: The peel strength between the release layer and the pressure sensitive adhesive layer was 
determined at a peeJ angle of 180°, a peel rate Of 0.5 m/min, at 20°C and 65% RH. The term "days" 
5 means the number of days elapsed from the formation of the release layer until it was kept in contact 5 
with the adhesive layer. 

Note 3: The residual adhesion is expressed by the adhesion of the pressure sensitive adhesive layer 
peeled from xhe release layer with respect to a stainless plate, satd adhesion being measured with 
respect to the products indicated in the column entitled The Number of Days Elapsed": O" and 
( 10 according to JISK1523Jt should be understood that the peel strength and the residual adhesion were 10 
determined with the adhesive layer having a sheet of kraft paper (weight: 73 a/cm 1 ) laminated to Its 
opposite surface. The adhesion of a part of the adhesive layer kept in no contact with the release layer 
was730 c^20rnm. 

Wore 4; A polyethylene plate was used in place of the stainless plate r^hmd to in Note 3. 

15 EXAMPLE 24 16 
The ptoyeolefinlc elastomer referred to in Example 1 9 was extruded and coated to a thickness of • - 
1 5 microns onto the surface of a sheet of the polyethylene double coated paper serving as a backing 
substrate to form a release sheet and silicone for the release sheet was thermally coated onto the other ' 
surface. According to Example 1 9, a pressure sensitive adhesive layer was provided to prepare a 

20 pressure sensitive adhesive tape. The adhesive layer than contained no core sheet. 20 
The tape was unwound from a tape roll at a rate of 30 m/min and was then stretched. The result 
revealed that the silicone layer could satisfactorily be peeled from the adhesive layer without causing 
the release layer to be segregated through voids from the side of the potyoleflnic elastomer of relatively 
great releas ability; In other words. In a state where It was in dose contact with the elastomer. When the 

25 tape was applied to en application surface, the release layer comprising the polyolefinic elastomer could 25 
easily be peeled from the adhesive layer 
Comparative Example 19. 

This example is a control one with respect to Example 24. Silicone for the release paper was 
thermally coated to one surface of a sheet of polyethylene double coated paper serving as a backing 

30 substrate, and silicone added with a release-con trolling agent thermally coated to the other surface, 30 
Thereafter, a pressure sensitive adhesive layer was provided to prepare a pressure sensitive adhesive 
double coated tape according to Example 1 9. When the tape was unwound from a tape roll at a rate of 
30 m/min, satisfactory peeling of the pressure sensitive adhesive layer was not obtained. That is to say, 
this tape could no longer be used as the double coated tape since the adhesive layer adhered partly to 

35 both release layers and became torn. 36 

EXAMPLE 25 

The polyolefinic elastomer referred to in Example 1 9 was extruded to a thickness of 1 5 microns 
onto both sides of a sheet of polyethylene double coated paper serving as a backing substrate at an 
extrusion temperature of 260*C to form release layers. The pressure sensitive adhesive based on 

40 polyacryiates for the pressure sensitive adhesive double coated tqpe W8S provided to form a pressure 40 
sensitive adhesive layer having a core sheet (of a polyester film having a thickness of 20 microns) at Its 
central region to form s pressure sensitive adhesive double coated rape. 

This tape haying a length of 50 m was wound upon itself and cut into loop tape pieces having a 
width of 5 mm. Trie result indicated that these pieces assumed the normal shape without causing any 

45 shifting between the pressure sensitive adhesive layer and the release layers. 45 
Comparative Example 20. 

This example is a control one with respect to Example 25. Silicone for the release paper was 
thermally coated onto both surfaces of a sheet of the polyethylene double coated paper serving as a 
backing substrate. A pressure sensitive adhesive layer was provided to prepare a pressure sensitive 

50 adhesive double coated tape according to Example 25. This tape having a length of 50 m was wound 50 
upon itself and cut Into loop tape pieces having a width 5 mm which were then allowed to stand for 
some time. As a consequence, a shifting took place between the pressure sensitive adhesive layer and 
the release layers so that the tape pieces rose tefescoplcally, thus rendering It Impossible to maintain 
them in the normal form. 

6" EXAMPLE 26 55 
To prepare a pressure sensitive adh sive d uble coated tape, the resin forming the release layer 
comprising the sam ethylene/propylene copolymer as described in Example 4 and the resin forming the 
reinforcing fnteriayer comprising a low-density polyethylene were simultaneously co-extruded and 
coated onto one surface of a sheet f high quality, (Weight: SO g/m 9 ) providing a backing substrata 

60 with the use of a co-extruder, thereby preparing a double coated releas sheet of a release qq 
layer/relrrf rclng Interiayetfsubstrate system. The same co-extrusion coating was effected on the other 
surface of the substrate to obtain a double coated release sheet comprising a release 
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layer/nterlayer/substrate/lnterlayer/release layer system. 

7h resin forming the release layer was extruded at a temperature f 265°C prevailing at the outlet 
of dte Hps of the extruder, and the resin for the reinforcing interiayer extruded at a temperature of 
3 1 0 C C. The release and reinforcing layers were coated to a thickness of 1 5 microns. Thereafter, the 
5 pressure sensitive adhesive based on polya cryla tea for the pressure sensitive adhesive double coated 5 
tape was kept In contact with the release layers to prepare a pressure sensitive adhesive double coated 
tape according to Example 19. 

This tape was permitted to stand for one day at 20°C to peel the double coated release sheet by 
hand As a result, it was found that the release sheet could satisfactorily be peeled from between the 
10 adhesive layer and the release layers without causing the substrate and the intertayers to be separated ' 10 
or segregated through voids from the tnteriayers and the release layers, respectively. 

Similar results were also obtained in the pressure sensitive adhesive double coated tape in which 
the pressure sensitive adhesive layer was kept In contact with two single coated release layers each 
comprising a release layer/reinforcing interlayer/substrate system. 
15 Comparative Example 21. IS 
For a comparison with respect to Example 26, the resfn forming the release layer as described in 
Example 26 was extruded and coated to the same substrate as that of Example 26 with the aid of a 
single extruder to prepare a double coated release sheet comprising a release layer/substrate system. 
The extrusion temperature was 270°C, and the coating thickness was 3S~mlcrons. Thereafter, Example 
20 26 was repeated to prepare a pressure sensitive adhesive double coated tape which was then subjected 20 
to a hand peeling test. The test result showed that the release sheet could not satisfactorily be peeled 
from between the adhesive layer and the release layers due to the fact that unfavourable separation 
took place between the substrate and the release layers. 

EXAMPLE 27 

25 Silicone for the release paper was thermally coated onto one surface of polyethylene double 25 
laminated paper serving as a backing substrate for the release sheet A similar release layer was applied 
to the other surface according to Example 21 . A similar pressure sensitive adhesive layer was provided 
according to the same Example to prepare a pressure sensitive adhesive double coated tape. 
Noteworthy here is that no core sheet was used In the pressure sensitive adhesive layer. 

30 This tape was stretched by hand and as a result, it was found that the release sheet could 30 
satisfactorily be peeled from between the pressure sensitive adhesive layer — silicone layer without 
causing the adhesive layer to be separated through voids from the side of the release layer comprising a 
resin mixture of the polyolefmic elastomer and the polyethylene, namely. In a state where it wa s in close 
contact with the release layer. 

35 When this tape was laminated to an application surface, the release layer comprising the resin 35 
mixture could easily be peeled from the adhesive layer. 

EXAMPLE 28 

To prepare a pressure sensitive adhesive double coated tape as shown in Figure 30, Example 27 
was repeated except that the polyethylene surfaces of two sheets of polyethylene single laminated 
40 paper serving as a backing substrate for the release sheet were subjected to the same release treatment 40 
as described In Example 27. 

Simflar testing geve the same results as those of Example 27. 

EXAMPLE 29 

A release layer was provided to one surface of a sheet of polyethylene double coated paper 
45 serving as a backing substrate for the release sheet according to Example 2 1 , and the other surface was 45 
coated with a release layer in accordance with Example 21. However, the ratio of the polyoleflnlc 
elastomer relative to the polyethylene In the layer coated onto said other surface was 40 : 60 (parts by 
weight). 

Thereafter, a pressure sensitive adhesive layer was provided to prepare a pressure sensitive 
50 adhesive double coated tape according to Example 21 . This adhesive layer then included at its central 50 
region a core sheet of very thin Japanese paper (weight: 9 g/m s )< 
Similar testing gave the same results as those of Example 27. 

The tape having a length of 50 m was wound upon Itself and cut Into loop tape pieces having a 
width of 5 mm. After allowing these pieces to stand for one day, it was found that no shifting took place 
55 between the adhesive layer — release layer s that they did not collapse. 55 

EXAMPLE 30 

To prepare a pressur sensitive adhesive doubl coated tape as shown In Figure 30, Example 29 
was repeated except that the poryethyl ne surfaces of two sheets of polyethylene single laminated 
paper were subjected to the same release treatment as described In Example 29. 
60 Similar testing gave the same results as those of Example 29. 60 
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EXAMPLE 31 

A release layer was coated onto one surface of a sheet f polyethylene double laminated paper 
serving as a backing substrate for the release sh et according to Example 21, and only the polyolefirtic 
elastomer of Example 23 was extruded and coated onto the other surface at 260°C to prepare a release 
5 layer. Thereafter, Example 29 was repeated to prepare the pressure sensitive adhesive double coated 5 
tape. 

Similar testing gave the same results as those of Comparative Example 22. 

This example Is a control run of Examples 29 and 31 . Silicone for the release paper was thermally 
coated onto both surfaces of a sheet of polyethylene double coated paper serving as a backing 
1 0 substrate. According to Example 29, a pressure sensitive adhesive layer was provided to prepare a 10 
pressure sensitive adhesive double coated tape. 

This tape having a length of 50 m and cut into loop tape pieces which were then allowed to stand 
for one day. As a result a shifting took place between the atfiesive layer — release layers so that the 
tape pieces rose telescopies 1 1 v. It was impossible to maintain the pieces In the normal form. 
15 Comparative Example 23. 15 

This example Is a control run of Examples 27 to 31. Silicone for the release paper was thermally 
coated onto one surface of a sheet of polyethylene double coated paper servtng as a backing substrate, 
and only the low-density polyethylene of Example 21 was extruded and coated onto the other surface aV 
a temperature of 260° C to form release layers. According to Example 29. a pressure sensitive adhesive 
20 layer was provided to prepare a pressure sensitive adhesive double coated tape. 20 

This tape was stretched by hand. As a result, it was found that the release layer could satisfactorily 
be peeled from between the adhesive layer and the silicone layer without causing the adhesive layer to 
be separated through voids from the release layer comprising the polyethylene J jb., in a state where tt 
was In close contact with the release layer In the tape applied to an application surface of paper of high 
2 5 quality, however, the release layer could not be peeled from the pressure sensitive adhesive layer due to 25 
the great releasabUity. When such peeling was effected by force, the paper beca me torn. 

EXAMPLE 32 

According to Example 29, release layers were formed on both sides of a sheet of polyethylene 
double coated paper serving as a backing substrate. The resultant product was wound upon Itself to , 
30 form a tape roll having a length of 50000 m. The roll was allowed to stand for one week and subjected 30 
to unrolling the unwinding tests. .Unwind frtg could satisfactorily be effected without causing blocking. 

To carry out similar testing with respect to the release layer prepared a ccording to Example 4, 
release layers were formed on both surfaces of a sheet of polyethylene double coated paper to wind the 
resultant product upon Itself to form a tape roll having a length of 50000 m. The results of similar 
35 testing showed that blocking was prone to occur between the release layers. 35 

EXAMPLE 33 

With the aid of a co-extruder, one surface of a sheet of paper of fine quality was coated with the 
resin a + c of the same composition as described In Example 21 and farming the release layer and the 
resin comprising a low-density polyethylene and forming reinforcing interlay er by simultaneous co- 
40 extrusion to prepare a release layer/relnfbrclng intertayer/substrate system. On the other hand, the other 40 
surface of the substrate was coated with the release layer-forming resin a t + c having the same 
composition as described In Example 23 and a greater level of releasabf Ihy than that of Example 1 3 and 
the resin composed of the same low-density polyethylene as described In Example 13 and forming the 
reinforcing Interlayer by simultaneous co-extrusion to prepare a release sheet of a release layer 
45 A y + ^reinforcing Interlayer/release sheev'substrateAetnfordng inte day© r/rel ease layer A t + c system. 45 
The resins a, + c and a, + c were extruded at a temperature of 270° C prevailing at the outlets of 
die lips of the extruder, and the two resins forming the lnterlayers extruded at a temperature of 3 1 0°C 
The release layer A, + c and the reinforcing interlayer each had a thickness of 1 5 microns, while 
the release layer a 2 - c and the reinforcing interlayer coated onto the other surface each had a thickness 
50 of 1 5 microns. Thereafter, two pressure sensitive adhesive layers comprising the pressure adhesive 50 
based on polyacrylatea were brought in contact with both release layers to prepare a pressure sensitive 
adhesive double coated tape according to Example 21. 

Each of the adhesive layers used contained no core sheet This tape was allowed to stand for one 
day at 20°C and. thereupon, the release sheet wes first peeled by hand from one surface thereof. The 
55 result indicated that the release sheet could satisfactorily be peeled from between the adhesive layer 55 
end the release layer a, - c without causing the substrate and the interlayer to be separated or 
segregated through voids from the interlayer and the release layers, + c. respectively. 

Subsequently, the pressure sensitive adhesive layer was applied to an application surface of a 
glass plate and the other release sheet was p eled from between the adhesive layer and the release 
60 layer A 2 + c. The resuh showed that the release sheet could well be peeled from between the adhesive 60 
layer and the release layers, + c without causing the substrate and the Interlayer to be separated or 
segregated through voids fr m the interlayer and the release layer /I, + c. 

According to the method as described just above, a pressure sensitive adhesive double coated 
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tape was obtained in which the pressure sensitive layer was brought in contact with the release layers 
fli + c and A 2 + c coated onto two slngl faced release sheets and consisting of a release layer 
*4, + c/reinforcing inte Haver fl/substrate and a release layer A 2 + c/reinforcing Intertayer 67substrate 
system. The same results were also obtained with respect to this tape. 
5 Comparative Example 24. 5 
With the use of a single extruder, the same substrate as described in Example 33 was coated with 
the same resin a, + c as that of the same example by extrusion to thereby prepare a retease layer 
A % + c/substrate "system. The other surface was similarly coated with the resin a 2 + c identical with that 
of Example 33 by extrusion to prepare a release tayer/4, + c/substrate/release layer A z + c system 
10 providing a double faced release sheet * • ^ 

The resins a, + c and a a + c were extruded at a temperature of 270°C prevailing at the outlets of 
die lips of the extruder, and each had a thickness of 25 microns. 

Thereafter, the pressure sensitive adhesive layers composed of the adhesive based on 
polyacrylates were brought in contact with both release layers to prepare a pressure sensitive adhesive 
1 5 double coated tape according co Example 33. This tape was allowed to stand for one day at 20°C, and 1 5 
subjected to a hand peeling test The test results Indicated that the release sheet could not well be 
peeled from between the adhesive layer and the release layers due to the fact that the release layers 
A , + c and A 2 + c were separated or segregated through voids from the substrate. 

According to the method as mentioned Just above, a pressure sensitive adhesive double coated 
20 tape was obtained In which the pressure sensitive adhesive layers were brought In contact with the 20 
release layers A^ + c and A 2 + c provided on two single faced release sheets and consisting of a release 
layer/), + c/substrate system and a release layer A t + a/substrate system. The same results were elso 
obtained as described just above. 

The shearing modulus and contact angle were measured as follows: 
25 1* Shearing Modulus • - 25 

The polyoleflnlc elastomer forming the release layer was hot-pressed for 5 minutes at 1 50°C 
under a pressure of about 20 kg/cm 1 , and was cooled as It stood at room temperature to prepare a film 
sample. The shearing modulus of this sample was determined according to JIS K 721 3 under the 
conditions of 23 ± 2*C and 50 ± B% RH. 
30 2. Contact Angle 30 
The contact angle was determined according to "Droplet Shape Method" described in 'The 
Course of Experimental Chemistry", Vol. 7 Surface Chemistry, third; edition, edited by Japan Chemistry 
Association- As the measuring liquid, use was made of a wettability index standard liquid for 
JIS K 5768 test, said liquid having a surface tension of SO dyne/cm and being commercially available 
35 from Wako Junyaku K.K. The measuring conditions were 20 ± 2 9 C and 65 ± 5% RH. Hot-pressing was 35 
carried out for 5 minutes at 1 50°C under a pressure of about 20 kg/cm 2 to prepare a film sample. This 
sample was conditioned for 24 hours at 20 1 °C and 65 5% RH such that it was not contaminated with 
dust etc. The contact angle was determined by forming a droplet on the film and, after the lapse of ca. 
five seconds, taking a photograph of the same* The size of the droplet was such that its horizontal length 
40 the bottom was in a range of 1 to 3 mm* With the use of a film projector, the droplet was then 40 
enlarged and projected on a screen to determine a forward contact angle (0,) and a rearward contact 
angle 10 J. These angles each were determined at six points and the measurements were averaged. The 
equilibrium contact angle (0J was then calculated from the following equation: 

COS 0, « (COS 0, + COS 0,1/2 

45 Brief Description of the Drawings. 45 
Figures 1 to G Illustrate the conventional articles. 

Figures 1 and 2 are sectional view of the pressure sensitive adhesive sheet and tape, respectively. 

Figure 3 is a schematic section of the pressure sensitive adhesive double coated tape having 
release sheets coated on both sides of a backing substrate, and Figure 5 is a schematic section of the 
50 double coated tape having a release sheet on one side of a backing substrate. In either case, the tape 50 
has pressure sensitive adhesive layers on Its both skies, which layers are kept In contact with the 
release layers. 

Figure 4 Is a perspective view of a roQ of the double coated tape of Figure 3, and Figure 6 is a 
perspective view of a roll of the double coated tape of Figure 5. 
55 Figures 7 to 22 are enlarged sectional views of typical embodiments of the pressure sensitive 55 
adhesive products having a release layer/1 comprising the polyoleflnic elastomer a alone according to 
the present Invention. 

Figures 7 and 8 are enlarged sectional views of the pressure sensitive adhesive sheets having a 
release lay rA according to the present invention, and Figures 9 and 1 0 are similar vfews of the 
60 pressure sensitive adhesive tapes. Figures 7 and 9 illustrate the embodiments wher In no reinforcing 60 
intertayer B is needed, whereas Figures 8 and 1 0 are those wherein the Int rfayer 6 is required to 
improve the adhes! n between the release layers and the substrate II. 

Figures 1 1 to 22 are enlarged sectional views of typical embodiments of the pressure sensitive 
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adhcslv double coated tapes having a release layers according to tho present Invention. Figure 1 1 
illustrates the pressure sensitive adhesive d ubie coated tape Including a double faced release sheet 
having on Its both sides the release layers / aocording to the present Invention, which is designed such 
that, when It is wound upon Itself to form a roll, the release layers/ are kept in contact with both sides 
5 of the adhesive layers so as to achieve the specific combination in accordance with the present 5 
Invention. That is to say, this figure shows an enlarged sectional view of the adhesive tape In which the 
substrate II is coated on Its both sides with the release layers A comprising the poryoJefinJc elastomer a 
alone, the open side of one of said layers being coated with the poryacrylate-based pressure sensitive 
adhesive layer fi Figure 1 2 shows the pressure sensitive adheslve^double coated tape including two 

1 0 release sheets each having on Its one side a release layer A. which Is designed such that the release 1 o 
layers a are kept In contact with both sides of the pressure sensitive adhesive layer F so as to achieve 
the specific combination In accordance with the present Invention. Namely, Figure 12 shows an 
enlarged sectional view of the double coated tape in which the substrate II is coated on Its one side with 
. the release layer A comprising the polyolefinic elastomer a alone, and In which the layer / is kept In 

1 5 contact with both sides of poryacrylate-based pressure sensitive adhesive layer F. 1 5 

Figure 1 3 Is a view of the pressure sensitive adhesive double coated tape comprising a backing 
substrate II having on its both sides release layers, one being a release layer/ according to the present - 
invention and the other being a silicone release layer I, which tape is designed such that, when it is 
shaped into a roll, one side of the pressure sensitive adhesive layer F comes in contact with tha release ' 

20 layer 0 and the other side is in contact with the silicone release layer I. Thus, Figure 1 3 shows an 20 
enlarged sectlona I view of the double coated tape In which the substrate II is coated on its one side with 
the release layer / and on the other side with the silicone release layer f to form a release sheet, and In 
which the release layer/ Jn the release sheet comes in contact with the polyacrylate-based pressure 
sensitive adhesive layer/ 7 . 

25 Figure 1 4 illustrates the pressure sensitive adhesive double coated tape prepared by allowing a 25 
release layer / according to the present invention to corns ;n contact with one side of a pressure 
sensitive adhesive layer F and a silicone release layer I to come in contact with the other side. Thus, this 
figure is an enlarged sectional view of the double coated tape in which the release layer / comprising a 
pofyolefinic elastomer a alone and coated onto one side of a backing substrate II is allowed to come In 
30 contact with one side of the poiyacryla te-based pressure sensitive adhesive layer F amf ihe silicone 30 
release layer I formed on the other side of the substrate Jl is alb wed to be in contact with the other side 
of the layer F. Figure 1 5 is a similar view of Figure 1 3, provided however that the pressure sensitive 
adhesive layers of Figure 14 is formed of an integral layer VIII comprising the polyacrylate layer F and 
a non-polyacrylate layer IV, and that the silicone layer I is permitted to be in contact with the non- 
36 polyacrylate layer IV. Figure 1 6 is a similar view of Figure 1 4. except that the pressure sensitive 35 
adhesive layerf of Figure 1 4 los formed of an Integral layer Vlf I comprising the polyacrylate layer F and 
a nofrpolyacrylate layer I, and the silicone layer I, Is allowed to be in contact with the non-poryacrytete 
layer IV. 

Figure 1 7 is a similar view of Figure 1 1 , provided that a reinforcing Interieysr 8 Is provided 
40 between a release layer / according to the present invention and a backing substrate II. 40 
Between Figures 1 8 and 1 2. Figures 1 3 and 1 3. Figures 20 and 1 4, Figures 2 1 and 1 5 and Figures 
22 and 16, there are the same relationships as between Figures 1 7 and 1 1 ; Figures 1 8 f 19, 20, 2 1 and 
22 are enlarged sectional views similar to the corresponding vie wa 

Figures 23 to 3a are enlarged sectional views of typical embodiments of the pressure sensitive 
45 adhesive products having a release layer/ + e comprising a pofyolefinic elastomer/polyethylene 45 
mixture a +c according to the present invention. 

Figures 23 and 24 are enlarged sectional views of the pressure sensitive adhesive sheets having a 
release layer/ + e according to the present Invention, end Figures 26 end 28 are similar views of the 
pressure sensitive adhesive tapes. Figures 23 and 24 illustrate the embodiments wherein no reinforcing 
50 Interlayer 8 Is needed, whereas Figures 25 and 28 are those whsretn the interlayer* is required to so 
improve the adhesion between the release layer and the substrate 1 1. 

Figures 27 to 38 are enlarged sectional views of typical embodiments of the pressure sensitive 
adhesive double coated tapes having a release layer/ + c according to die present Invention. Figure 27 
illustrates the pressure sensitive adhesive double coated tape including a double faced release sheet 
55 having on Its both sides the release layer/ + c according to the present Invention, which Is designed 55 
such that, when it Is wound upon itself to farm a roll, the release foyers a + c are kept in contact with 
both sides of the adhesive layer f so as to achieve the specific combination In accordance with the 
present invention. That is to ssy, this figure Is an enlarged sectional view of the adhesive tape In which 
the substrate II is coated on its both sides with the release layers/ + c comprising the polyolfinlc 
50 elastomer/polyethylen mixture a + c, the open skta of one of the layers being coated with the qq 
poryacrylate-based pressure sensitive adhesive layerf. Figure 28 shows the pressure sensitive adhesive 
double coated tape including two release sheets each having on Its one side a release layer/ + c, which 
is designed such that the release layers/ + c are kept In contact with both sides of the pressure 
sensitive adhesive layer/ 7 so as to achieve the specific combination In accordance with the present 
65 Invention. Namely, Figure 28 Is an enlarged sectional view of the double coated tape In which th 55 
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substrate (I is coated on its one side with the release layers + c comprising the polyotefinic 

e lastomer/polyethyiene mixture a +.c. and In whidi the layers + c are kept In contact with both sides of 

the poryacrytate-based pressure sensitive adhesive layer F. 

Figure 29 illustrates the pressure sensitive adhesive double coated tape comprising a backing 
6 substrate II having on its both sides release layers, one being a release layer e+c according to the 5 
present Invention and the other being a silicone release layer I, which tape Is designed such that when 
It ts shaped into a roll, one side of the pressure sensitive adhesive layer F comes In oontact with the 
release layeM+c and the other side Is in contact with the silicone release layer I. Thus, Figure 29 Is an 
enlarged sectional view of the double coated tape In which the substrate II Is coated on its one side with 
1 0 the release layer and on the other side with the silicone release layer I to form a release sheet and In 10 
M^WveVy^rf 86 lay * r re,ease she8t comes ta contact with the polyacrylate-based pressure 

Figure 30 illustrates the pressure sensitive adhesive double coated tape prepared by allowing a 
release layers + c according to the present Invention to come in oontact with one side of a pressure 
1 5 sensitive adhesive layer F and a silicone release layer I to come in contact with the other side. Thus, this 1 5 
figure is an enlarged sectional view of the double coated tape in which the release layer A + c 
comprising a poryoleflnic elastomer/polyethylene mixture a + c and coated onto one side of a backing 
substrate li Is allowed to come in contact with one side of the polyacrylate-based pressure sensitive 
* adhesive fayerf and the silicone release layer I formed on the other side of the substrate li is allowed to 
20 be in contact with the other side of the layer f. Figure 3 1 1s a similar view of Figure 28, provided that the 20 
pressure sensitive adhesive layer of Figure 29 is composed of an integral layer VIII comprising the 
poryacryiate layer f and a non-polyacrytate layer end that the silicone layer I Is permitted to be In 
contact with the non-polyacrylate layer IV. Figure 32 Is a simflar view of Figure 30 except that the 
pressure sensitive adhesive layers of Figure 30 is formed of an Integral layer IV, and that the silicone 
25 layer I is permitted to be in contact with the non-polyacrylate layer IV. * 25 

Figure 33 is a similar view of Figure 27, provided that a reinforcing interiayer 8 Is provided 
between the release A-c according to the present Invention and a backing substrate II. 

Between figures 34 and 28, Figures 28 and 25, Figures 36 and 30, Figures 37 and 31 and Figures 
38 and 32, there are the same relationships as between figures 33 and 27; Figures 34, 35, 36, 37 and 
30 38 are enlarged sectional views similar to the corresponding views. ^ oq 

In the drawings, reference marks or numerals have the following meaning: J 
I: Silicone release layer used in the prior art 
II: Substrate 

3; Release sheet wherein the substrate Is ooated on its one side with silicone 
35 4: Pressure sensitive adhesive layer (F) ^ 
5: Surface material 4t 
6: Double faced release sheet wherein the substrate is coated on Its both sides with release layers of 
silicone etc. 

A: Release layer comprising polyoleflnic elastomer alone 
40 F: Polyacrylate-based pressure sensitive adhesive layer 40 
III: Release sheet wherein the substrate is coated on its side with the release layer A according to the 

present Invention 
B: Reinforcing Interiayer 

V: Release sheet wherein the substrate Is coated on Its side with release layers according to the 
45 present invention through reinforcing Interiayer B according to the present Invention 45 
VI: Double faced release sheet wherein the substrate Is coated on Its both sides with release layers A 

according to the present invention 
VI I: Release sheet wherein the substrate Is coated on Its one side with release layer A of the present 

invention and on the other side with silicone release layer I 
50 VIII: Pressure sensitive adhesive layer composed of polyacrylate-based pressure sensitive adhesive 50 

layer Fand non-poly aery late-based pressure sensitive adhesive layer IV 
IX: Double faced release sheet wherein the substrate Is coated on its both sides with release layered 

according to the present invention through reinforcing Interiayer B according to the present 

Invention 

55 X: Double faced release sheet wherein substrate II Is coated on its one side with release layer 5 of 65 
the present invention through reinforcing interiayer* of the present Invention and on the other 
side with silicone release layer I 
XVIII: Non-polyacry late-based pressure sensitive adhesive layer 
Ac Release layer comprising polvolefinic elastomer/polyethylene mixture 
60 F: Release sheet wherein substrate il is coated on its one side with release layeM -1- c of the present 60 
Invention 

XI: Release sheet wherein substrate 1 1 is coated on its side with release layer <4 + c according to the 

present Invention through reinforcing Interiayer B according to the present Invention 
XII t: Double faced release sheet wherein substrate II is coated on Its both sides with release layers A-c 
65 according to the present invent! n 65 



27 



GB 2 039 785 A 27 



XIX: Release sheet wherein substrate If is coated on Its one side with release layers + c and on the 

other side with silicone release layer I 
XV: Double faced release sheet wherein substrate ft is coated on its both sides with release layers 
A + c according to the present invention through reinforcing interlayer B of the present invention 
S IV: Non-polyacrylate-based pressure sensitive adhesive layer. 6 

CLAIMS 

1 . A pressure sensitive adhesive product having one or more release layers and a pressure 
sensitive adhesive layer, In which a release layers comprises a polyolefinlc elastomer a having a 
shearing modulus of less than 2.0 x 1 0 1 dyne/cm 1 according to JISK7213 test surface wettability 
' 10 expressed in terms of an equilibrium contact angle of more than 55* with respect to a standard liquid 10 
having a surface tension of 50 dyne/cm and used In JIS K 8768 test under the conditions of 20 ± 1 °C 
and 65 ± 5% RH and a thickness of at least 1 micron, and a pressure sensitive adhesive layer F 
comprising as a main component a polyacrylate. said release layer being kept In contact with said 
adhesive layer over a given area to form a composite or integral layer thereof. 
15 2. A product as claimed In Claim 1 , In which said polyolefinlc elastomer a forming said release 1 5 
layers la composed mainly of an ethylene — alpha olefin copolymer having a density of 0.80 to 0-90 . - 
g/cm', a brittle temperature of lower than -70°C according to ASTM D 764 test, a melting point of 
lower than 80°C according to differential thermal analysis and a hardness of lower than 80 according to ' 
JIS K 6301 test 

20 3. A product as cla imed In Claim 1 or i, In which said copolymer of eth ytene/al pha olefin la a ,20 
random copolymer of ethylene-1 -butene. 

4. A product as claimed in Claim 1 or 2, in which said copolymer of ethylene/8 Ipha olefin Is a 
copolymer of ethylene/propylene* 

6. A product as claimed In Claim 1 or 2 f In which said copolymer of ethylene/alpha olefin is a 
25 mlxtu re of a random copolymer of ethylene-1 -butane and a copolymer of ethylene/propylene. . 25 

6. A method of preparing a pressure sensitive adhesh/e product having one or more release layers . 
end a pressure sensitive adhesive layer, which comprises co -extruding a release layer A consisting of a > 
polyolefinlc elastomer a haying a shearing moduta^ 

JIS K 721 3 test arid surface we tta&lky expressed in terms" of an equlltorlum contact angle of more than 
30 55° with respect to a standard liquid having a surface tension of 50 dyne/cm and used In JIS K 6768 30 
test under the conditions of 20 ± 1 °C and 6 5 ± 5% RH and a resin b forming a reinforcing interlayer B 
for increasing the adhesion between a b ackln g substrate and said release layer A such that said 
elastomer Is coated to a thickness of at least 1 micron, whereby said elastomer a forming said release 
layers Is bonded to said substrate through said reinforcing interlayer and said elastomer a forming 
35 said release layer Is kept In contact with a pressure sensitive adhesive layer F over a given area to form a 35 
composite or Integral layer thereof. 

7. A method as cla imed in Claim 6, In which said resin b forming said reinforcing Interlayer Bis a 
low-density polyethylene or its derivative. 

8. A method as claimed in Claim 6 or Claim 7, In which said polyolefinlc elastomer a Is extruded at 
40 a temperature of 1 80 to 290°C prevailing at the outlet of die Tips, and said resin b forming said 40 

reinforcing Interlayer extruded at a temperature of 260 to 330°C prevafiing at the outlet of die ttpa 

9. A pressure sensitive adhesive product having one or more release layers and a pressure 
sensitive adhesive layer, In which a release layers + c has a thickness of at least 1 micron and 
comprises a resin mixture a + c of a polyolefinlc elastomer a having a shearing modulus of less than 

45 2.0 x ^dyne/cm* according toJISK 7213 test surface wettability expressed In terms of an 46 
equilibrium contact angle of more than 55° with respect to a standard liquid having a surface tension of 
50 dyne/cm and used In JIS K 6768 test under the conditions of 20 ± 1 °C and 65 ± 6% RH and a 
polyethylene e added thereto, and a pressure sensitive adhesive layer f contains a polyacrylate as a 
main component, said release layer being kept ki contact with said adhesive layer over a given area to 

50 forma composite or integral layer thereof. 50 

1 0. A product as claimed in Claim 9, In which said polyolefinlc elastomer a Is composed mainly of 
an ethylene-alpha olefin copolymer having a density of 0.80 and 0.90 c/cm 3 , a brittle temperature of 
lower than -70°C according to ASTM D 764 test and a melting point of Icwar than 80°C according to 
differential thermal analysis. 

65 1 1 . A product as claimed in Claim 10. In which said copolymer of ethylene/alpha olefin is a 55 
copolymer of ethylene/propylene. 

12. A product as claimed in Claim 1 0,ln which said copolymer f ethylene/alpha olefin is a 
random copolymer of ethylene-1 -but ene. 

1 3. A product as claimed in Claim 9, In which said polyethylene c has an average molecular 

60 weight of more than 1 0.000 and a density of 0.91 to G.97 g/cm'. 60 1 

1 4. A method of preparing a pressure sensitive adhesive product having one or more release 
layers and a pressure sensitive adhesive layer, which comprises cc-extrudtng a release layer 4 + c 

c mposed of a resin mixture a + c of a polyolefinlc elastomer a having a shearing modulus of less than 
2X> x 1 0* dyne/cm* according to JIS K 72 1 3 test end surface wettability expressed In terms of an 
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equilibrium contact angle ofm re than 55° with respect to a standard liquid having a surface tension of 
60 dyne/cm and used In JISK6768 test under th conditions of 20 ± 1 °C and 65 ± 596 AH and a 
polyethylene c added thereto and a resin o forming a reinforcing interlayer B for Increasing the adhesion 
between a backing substrate and said release layer* + c such that said resin mixture a + c is coated to 
6 a thickness of at least 1 micron, whereby said resin mixture a + c forming said release layer is bonded to 5 
said substrate through said tesln b forming said tntertayer, and said release layer/ + c consisting of said 
resin mixture a + c is kept In contact with said adhesive layer Fover a given area to form a composite or 
Integral layer thereof. 

1 5. A method as claimed in Claim t 4, in which said resin b forming said reinforcing interlayer 8 is 

10 a low-density polyethylene or its derivative. 10 

1 6. A method as claimed In Claim 1 5, In which said resin mixture a + c Is extruded at a 
temperature of 200 to 290°C prevailing at the outlets of die Hps, and said resin 0 extruded at a 
temperature of 260 to 330°C prevailing at the outlets of die lips, 

1 7. A pressure sensitive adhesive product as claimed In Claim 1 and substantially as described 

1 6 with reference to the accompanying drawings or in any one of the specific examples hereinbefore 1 5 

set forth. 
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